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(54) OPTICAL DISK AND OPTICAL DISK PLAYER 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an optical disk or the like capable of easily 
forming or reproducing a bar code when pirated edition preventing positional 
information is bar-coaded and recorded in the specific area of the optical disk. 
SOLUTION: In this optical diskstripe shaped marks 923a923b924a924b which are 
long in the radial directionare formed in a specific annular area not used for 
recording main informationthe width of a mark of sub-information is substantially a 
half or less of the width T in the circumferential direction of a prescribed 
partitionand moreover a fixed area of the second recording area is provided with 
the area wherein the bar code shaped mark is not recorded. 



CLAIMS 



[Claim(s)] 

[Claim 1]With the 1st record section where main information is formed on an 



optical discit has long shape radiallyRead in area in which it has the 2nd record 
section of area for 1 round where a barcode form mark arranged may be recorded 
on a circumferencial direction as auxiliary informationand said 1st record section is 
a recording start field of data at least[ two or more ] It has the CDC field which 
was established in the periphery side from said read in area and where CDC which 
shows the physical attribute of an optical disc is recordedlt is recorded that width 
of a barcode form mark which is said auxiliary information becomes as compared 
with a cycle of said barcode form mark below in half. 

And an optical discwherein a certain area of said 2nd record section has a field 
where said barcode form mark is not recorded. 

[Claim 2]The optical disc according to claim 1 characterized by being t>14T when 
the time length t of width of a circumferencial direction of said barcode form mark 
sets a cycle of a channel clock of main information to T. 

[Claim 3]Claim 1 wherein an identifier which shows whether said barcode form mark 
exists in said 2nd record section is provided in said CDC fieldor an optical disc 
given in either of 2. 

[Claim 4]RZ abnormal conditions of the PE auxiliary information data which carried 
out PE abnormal conditions of the data of said auxiliary information are carried 
outThe optical disc according to any one of claims 1 to 3 characterized by what is 
recorded as width of said barcode form mark becomes as compared with a cycle 
of said barcode form mark by recording on said 2nd record section below in half. 
[Claim 5]PE demodulation means which carries out PE recovery of the data which 
carried out RZ recovery with a reproduction means which plays the optical disc 
according to claim 4and RZ demodulation means which carries out RZ recovery of 
said auxiliary information data written in said 2nd record sectionAn optical disk 
reproducing device provided with a demodulation means which restores to main 
information of said 1st record section with demodulation methods other than RZ 
demodulation method. 

[Claim 6]The optical disk reproducing device according to claim 5 characterized by 
using an EFM demodulation means as a demodulation means of said main 
information. 

[Claim 7]Claim 5 reading address information when reproducing a field where a 
barcode form mark of said 2nd record section is not recordedor an optical disk 
reproducing device given in either of 6. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to an optical discan optical disk 

reproducing deviceetc. 

[0002] 



[Description of the Prior Art]Conventionallyin the manufacturing process of an 
optical disca serial numbera lot numberetc. were bar-code-izedand it was 
recording on the optical disc. 

[0003]Since such information could not be written in the field of the pit 
information of an optical discit was recordedthe coldhearted news fieldi.e.the free 
spaceof the optical disc. 

[0004]When playing such an optical discan optical pickup is used about the above- 
mentioned pit information. On the other handbar codeHzed informationincluding 
the serial number etc. which were recorded on the coldhearted news fieldis read 
by another reader. 
[0005] 

[Problem(s) to be Solved by the Invention]By the waywhen forming such a bar 
code in an optical disc conventionallythe NRZ record (non-return-to-zero 
recording) method is used (refer to drawing 25 ). Howeverwhen performing laser 
trimmingin the NRZthe pulse width of laser is asked for high accuracyand also the 
laser of several kinds of width must be usedand SUBJECT that a burden is heavy 
in device occurs. 

[0006]When forming a bar code with laser trimming in consideration of such 
conventional SUBJECTthis invention can absorb the erroreven if the width of the 
trimming blurs somewhatand an object of this invention is to provide the optical 
disc of not needing the pulse of still more nearly various width etc. 
[0007] 

[Means for Solving the Problem]An optical disc this invention of Claim 1 is 
characterized by that comprises the following in order to solve this SUBJECT. 
The 1st record section where main information is formed on an optical disc. 
Read in area in which it has long shape radiallyand has the 2nd record section of 
area for 1 round where a barcode form mark arranged at a circumferencial 
direction may be recorded as auxiliary informationand said 1st record section is a 
recording start field of data at least. [ two or more ] 

It has the CDC field which was established in the periphery side from said read in 
area and where CDC which shows the physical attribute of an optical disc is 
recordedA field for which is recorded as width of a barcode form mark which is 
said auxiliary information becomes as compared with a cycle of said barcode form 
mark below in halfand said barcode form mark is not recorded in a certain area of 
said 2nd record section. 

[0008]It is an optical disc given in the above when this invention of Claim 2 sets 
[ the time length t of width of a circumferencial direction of said barcode form 
mark ] a cycle of a channel clock of main information to Twherein it is t>14T. 
[0009]This invention of Claim 3 is an optical disc given in one of the abovewherein 
an identifier which shows whether said barcode form mark exists in said 2nd 
record section is provided in said CDC field. 

[0010]This invention of Claim 4 carries out RZ abnormal conditions of the PE 
auxiliary information data which carried out PE abnormal conditions of the data of 



said auxiliary informationWidth of said barcode form mark is an optical disc given in 
one of the above characterized by what is recorded as below half becomes as 
compared with a cycle of said barcode form mark by recording on said 2nd record 
section. 

[0011]An optical disk reproducing device this invention of Claim 5 is characterized 
by that comprises the following. 

A reproduction means which plays an optical disc of the above-mentioned 
description. 

PE demodulation means which carries out PE recovery of the data which carried 
out RZ recovery of said auxiliary information data written in said 2nd record 
section with RZ demodulation means which carries out RZ recovery. 
A demodulation means which restores to main information of said 1st record 
section with demodulation methods other than RZ demodulation method. 

[0012]This invention of Claim 6 is an optical disk reproducing device given in the 
above characterized by using an EFM demodulation means as a demodulation 
means of account main information. 

[0013]When this invention of Claim 7 reproduces a field where a barcode form 
mark of said 2nd record section is not recordedit is an optical disk reproducing 
device given in Claim 4 reading address information or either of 5. 
[0014] 

[Embodiment of the Invention]Hereafteran embodiment of the invention is 
described with reference to Drawings. This embodiment explains taking the case of 
the case where the position information for pirate edition prevention which is a 
kind of ID is used as information which is the target of bar-codeHzing. 
[0015]Namelyin first portion (Dthe position information for pirate edition prevention 
which is a kind of the ID is explained in detail firstlt explains briefly bar-code-izing 
it furthermoreand completing an optical discand playing the optical discand the art 
which bar-code-izes the position information for pirate edition prevention is 
concretely explained in more detail in latter half part (II). Namelymarking is created 
[ creating the (A) disk in first portion (I)] using the (B) laser beam(C) Once 
encipher the position information to reading the position information on the 
markingand the (D) panThe enciphered position information is bar-code-izedand 
the reproduction motion by the side of carrying out overwrite to the specific 
region of the prepit area of an optical disc(E)and the player of the optical discetc. 
are described. Latter half part (II) explains the usefulness of the bar code in a (A) 
lamination type optical disc first. And the thing for which position information on 
the (B) above-mentioned marking is bar-codeHzed as ID peculiar to a disk(C) 
Explain the rotational-speed-control method at the time of playing the feature of a 
format of an optical disc that the bar code was formeda tracking control 
methodand a bar codeand explain playing the optical disc in which the (D) above- 
mentioned bar code was formed. The device on production in the record method 
of the (E) bar code is explained still in detailand the playback equipment (player) of 
a bar code is also described briefly. An example of the encryption (a digital 



signature is included) of a bar code which carried out (F) ****and other utilizing 
methods of a bar code are stated to the last. 

[0016](I) (A) mentioned above Before starting explanation of - (E)the big flow from 
a disk preparation process to [ whole ] completion of an optical disc is explained 
using the flow chart of drawing 1 . 

[0017]In this Descriptionlaser trimming is also called laser marking and an optical 
marking nonreflective part only calls it a bar codea stripemarking or optical 
markingphysical ID peculiar to a disketc. 

[001 8]A software company performs soft authoring in the soft work 820 first. The 
completed software is passed to a disk plant from a software company. And in the 
disk manufacturing process 816 of a disk plant. Input the software completed at 
Step 818aand original recording is created (Step 81 8b)fabricating a disk (Step 
818e818g of steps)and creating a reflection film on each disk (Step 81 8f.) Step 
81 8h and the disk of these two sheets are pasted together (Step 818i)and ROM 
diskssuch as DVD and CDare completed (818 m of steps etc.). 
[0019]Thusin [ the completed disk 800 is passed to the factory under management 
of a software maker or a software makerand ] the secondary record process 
817After marking 584 of pirate edition prevention as shown in drawing 2 is 
performed (Step 819a)the exact position information on this mark is read by a 
measuring means (Step 819b)and the position information as disk physics 
characteristic information is acquired. This disk physics characteristic information 
is enciphered at Step 81 9C. In Step 819dthe signal which carried out the PE-RZ 
abnormal conditions of this code is recorded on a disk as a bar code signal with 
laser. The information which compounded soft characteristic information and disk 
physics characteristic information at Step 81 9C may be enciphered. 
[0020]Each above-mentioned process is described concretely in detail. That isthe 
disk preparation processthe marking creation processmarking position reading 
processand code writing process of a detailed optical disc by this invention are 
explained using drawing 4drawing Sdrawing 8 - drawing 12 etc. Supplementary 
explanation is added about the case where there are two reflecting layersusing 
drawing 6 and drawing 7 . A marking creation processa marking position reading 
processand a writing process are synthesized hereand it is called a secondary 
record process. 

[0021 ](A) Explain a disk preparation process first. The transparent substrate 801 
is fabricated in the disk preparation process 806 shown in drawing 4 at a process 

(1) . Sputtering of the metalsuch as aluminum metallurgyis carried out at a process 

(2) and the reflecting layer 802 is formed. The glue line 804 of ultraviolet curing 
resin is applied to the substrate 803 created at another process with a spin 
coatafter pasting together to the transparent substrate 801 with the reflecting 
layer 802a high velocity revolution is carried out and a lamination interval is made 
uniform. It hardens by irradiating with ultraviolet rays from the exteriorand two 
sheets are pasted up firmly. The printing layer 805 from which the title of CD or 
DVD was printed at the process (4) is printed by screen-stencil or offset printing. 
In this wayusual sticks at a process (4) and an optical **** type ROM disk is 



completed. 

[0022](B) Nextexplain a marking creation process using drawing 4 and drawing 5 . 
Using the pulse lasers 813such as YaGby converging a laser beam on about 802 
reflecting layer with the focusing lens 814as shown in the process (6) of drawing 
5the nonreflective part 815 is formed in drawing 4 . That isa remarkable waveform 
is reproduced as shown in the process (waveform (a of the nonreflective part 815 
formed in 6) to a process (7)) of drawing 5 . A marking detecting signal like 
waveform (b) is acquired by slicing this waveform. Thusthe specific address (it 
expressed with the address n in the figure) of two or more addresses shown in (d) 
of drawing 5 at the standup time of the acquired marking detecting signal is 
reproduced by the optical pickup, (d) of drawing 5 shows the physical location of 
the specific address typically. 

[0023]On the other hand drawing 5 (e) is a figure showing the logical construction 
of data. That isas shown in drawing 5 (e)m frame alignment signals exist under the 
address nand k reproduction clocks exist under each frame alignment signal. 
Thereforethe number of reproduction clocks can express the position of marking 
measured by the optical pickup an address and a frame alignment signal number. 
[0024]Hereas mentioned abovesupplementary explanation is added about a disk 
(two-layer-type lamination disk) another type using drawing 6 and drawing 7 . 
[0025]that isas for drawing 4 and drawing 5 a reflecting layer is formed only in the 
substrate 801 of one side — what is called — the case of the lamination disk of a 
formula was shown further. On the other hand drawing 6 and drawing 7 show the 
case of the what is called two-layer-type lamination disk with which a reflecting 
layer is formed in both substrates 801 and 803. When both perform laser 
trimmingalthough processed at the same process (5) and (6)fundamentallythey 
explain the main points of difference briefly. Firstin the case of an one-layer typea 
reflecting layer the high reflectance of not less than 70% to being a film of the 
aluminum which it has in the case of a two-layer typeThe reflecting layer 825 
formed in the substrate 801 by the side of reading is a film of the semipermeability 
gold (au) which has the reflectance of 30%and that of the reflecting layer 802 
formed in the substrate 803 by the side of a printing layer is the same as that of 
the case of the above-mentioned one-layer type. Nextin the case of a two-layer 
typecompared with an one-layer typeoptical precisionsuch as that the glue line 
804 is optically transparentthat thickness is uniformand not losing optical 
transparency with laser trimmingis required. Drawing 7 (7)(8)and (9) shows the 
signal wave form obtained from the 1st layer of the disk of a two-layer recording 
layer. (10) - (12) of drawing 7 shows the signal wave form obtained from the 2nd 
layer of the disk of a two-layer recording layer. The contents of these signal wave 
forms are fundamentally [ as the contents explained by (a) - (c) of drawing 5 ] the 
same. The waveform of a two-layer eye itself does not change so much only by a 
signal level being low compared with the waveform of the 1st layer. Howeversince 
it has pasted one layer and two-layer togetherit is random and both relative 
position precision can be controlled only by accuracy of hundreds of microns. 
Although explained laterthe laser beam needs to coincide the position information 



on the 1 st layer of the 1 st markand the position information on a two-layer eye 
with the same value as a regular diskfor examplein order to build a pirated 
disksince the reflection film of two sheets is penetrated. Howeverin order to make 
it in agreementsince the lamination accuracy near a submicron is 
requiredmanufacture of the pirated disk of a two-layer method becomes 
impossible as a matter of fact. 

[0026]Hereit explainsit being still more detailed and referring to drawing 8 - 
drawing 1 2etc. for a lamination type and a single plate type by the following (a) - 
[ art / this / optical marking nonreflective part creation ] (d). Drawing 8 (a) and (b) 
is a microphotograph at the time of seeing an optical marking nonreflective part 
superficiallyand drawing 10 (a) is a sketch cross section of the nonreflective part 
of a twoHayer-type lamination disk. 

[0027](a) The place which irradiated with laser the 500-A aluminum layer in a 
depth of 0.6 mm of the ROM disk of a total of 1 .2-mm thickness which pasted the 
disk of 0.6-mm thickness together using the YaG laser of 5microj / pulseThe slit 
shape nonreflective part 815 of 1 2-micrometer width as shown in a 750 times as 
many microphotograph as drawing 8 (a) was formed. In this casein 750 times as 
many microphotographsthe remaining dregs of aluminum were not able to be 
checked at all in the nonreflective part 815. To the boundary part of the 
nonreflective part 815 and a reflection partthe aluminum layer which 2-micrometer 
width is thick and rose has been observed by a thickness of 2000 A. As shown in 
drawing 10 (a)insideit checked that big breakage had not taken place. In this 
casethe reflecting layer of aluminum fuses by the exposure of a pulse laserand it 
is thought that the phenomenon accumulated in the boundary part of both sides 
by surface tension is starting. We call this a HMST recording method (Hot Melt 
Surface Tention Recording Method). This phenomenon is a characteristic 
phenomenon observed by only the lamination disk 800. The mimetic diagram based 
on the result of having observed the section of the nonreflective part by the 
above-mentioned laser trimming with the transmission electron microscope (TEM) 
is shown in drawing 11 . Drawing 1 1 is the figure which removed the glue line of the 
disk using the solvent. According to the figureif the cross direction field of the 
thickness increase part of aluminum shall be 1.3 micrometers and thickness shall 
be 0.20 micrometerthe quantity of the increase aluminum in the part will be set to 
1 .3x(0.20-0.05) =0.195micrometer2. The quantity of aluminum which suited the 
field (5 micrometers) of the half of a laser irradiation part field (10 micrometers) is 
set to 5x0.05=0.250micrometer2. Thereforeit will be set to 0.250- 
0.195=0.055micrometer2 if those differences are calculated. It will be set to 0.055 
/ 0.05= 1.1 micrometers if this is converted into length. From thisonly the length 
whose 0.05-micrometer-thick aluminum layer is 1.1 micrometers will remainand it 
may be thought that the aluminum of the laser irradiation part was all able to be 
mostly drawn near to a thickness increase part as a matter of fact, thus — from 
the result of the analysis by the figure — the above — the explanation about a 
characteristic phenomenon — the right — things are understood. 
[0028](b) Nextexplain the case of the optical disc (optical disc constituted by the 



disk of the transparent substrate of one sheet) of a single plate. The experimental 
result at the time of adding the laser pulse of the same power as the reflection 
film of the aluminum of the 0.05-micrometer thickness of the shaping disk of one 
side is shown in drawing 8 (b). Since the residue of aluminum remains as shown in 
the figureand this aluminum residue becomes a playback noiseit turns out that it is 
not suitable for the secondary record use of the information on an optical disc 
that the little of high density and an error is required. As shown in drawing 10 (b) 
unlike laminationwhen laser trimming of the nonreflective part is carried out in the 
case of a single plate diskthe protective layer 862 is certainly damaged. Breakage 
is not avoided even if it controls laser power preciselyalthough the grade of 
breakage is [ laser power ] various. Furthermorein our experimentwhen a heat- 
absorptive rate had the large printing layer 805 screen-stenciled by a thickness of 
hundreds of micrometers on the protective layer 862it was damaged. In order to 
cope with breakage of a protective layer in the case of a single platebefore 
applying a protective layer once again or applying a protective layerit is necessary 
to carry out a laser cut. Anywayby a single plate methodSUBJECT that a laser cut 
process is limited to the inside which is like [ press operator ] is expected. 
Thereforein the case of a single plate diskeffectiveness is highbut a use is limited. 
[0029](c) Using the two-layer-type lamination diskthe above pasted together to 
the disk of a single plate and explained comparison with a disk. Also in the case of 
the disk which an one-layer type stretchedthe same effect as the case of a two- 
layer type is acquired so that the above-mentioned explanation may show. 
Thereforehere explains the case of the lamination disk of an one-layer type using 
drawing 1 2 (aXb)etc. As shown in drawing 12 (a)one side of the reflecting layer 802 
is the transparent substrate 801 which consists of PORIKAand another side has 
become the glue line 804 in the state where it hardenedand the sealed state with 
which it filled up with the substrate. If a pulse laser is converged and it heats in 
this statein this experiment to the reflecting layer 802it will be added to the 
circular spot of the diameter whose heat of SmicroJ / pulse is 10-20 micrometers 
at the short time for 70 ns. For this reasonit will amount to 600 ** which is the 
melting point in an instantand will be in a molten state, the transparent substrate 
801 which approached by heat conduction — a part melts very much andalso in 
the glue line 804a part melts. It gathers for the boundary parts 821a and 821bthe 
concentration parts 822a and 822b are formedand the aluminum into which the 
aluminum fused in this state as shown in drawing 12 (b) melted since tension was 
added to both sides with surface tension solidifies again. In this waythe 
nonreflective part 584 without the residue of aluminum is formed. Thereforeby 
pasting togetheras shown in drawing 10 (a) and drawing 12 (a)and making it a 
diskwhen laser trimming is carried outthe nonreflective part 584 carried out clearly 
is obtained. Exposure of the reflecting layer to the outside environment by 
destruction of the protective film which is generated in the case of a single plate 
was not raised 10 or more times from an optimum value in laser power. After laser 
trimmingsince the nonreflective part 584 is intercepted by the glue line 804 from 
external environment while it becomes sandwiches structure by the transparent 



substrates 801 and 803 of two sheets as shown in drawing 12 (b)it is effective in 
being protected from environmental influence. 

[0030](d) Other advantages by pasting two disks together are explained further. 
When it records secondarily by a bar codeas shown in drawing 10 (b)by a single 
plate diskan aluminum layer is exposed by the dishonest businessman by removing 
a protective layer. For this reasonthe data division which is not enciphered may be 
altered by vapor-depositing an aluminum layer again to the bar code part of a 
regular diskand carrying out laser trimming of another bar code again. For 
examplewhen it separates from a plaintext or the main code and an ID number is 
recordedin a single plateit may be altered and a soft unauthorized use may be 
performed by other passwords. Howeverwhen it pastes together like drawing 10 (a) 
and records on a disk secondarilyit is difficult to strip a lamination disk to two 
sheets. In addition to thiswhen strippingan aluminum reflection film is destroyed 
selectively. When pirate edition prevention marking is destroyedit is distinguished 
from a pirated disk and stops operating. Thereforethe yield at the time of carrying 
out an unjust alteration in the case of a lamination disk worsensand an unjust 
alteration is controlled economically. Since especially PORIKA material has an 
expansion coefficient of temperature humidity in the case of a two-layer-type 
lamination diskit is next to impossible to paste together and mass-produce pirate 
edition prevention marking one layer of the once stripped disk of two sheets and 
two-layer in the accuracy of several micrometers. Thereforein a two-layer casea 
preventive effect becomes high further. In this wayit became clear by pasting 
together and carrying out laser trimming to the disk 800 that the slit of the clear 
nonreflective part 584 is obtained. 

[0031]Above explanation (a) - (d) explained the creation art of the optical marking 
nonreflective part. 

[0032](C) Nextexplain the reading process of the created marking position. 
[0033] Drawing 15 is a block part centering on the low reflection light volume 
primary detecting element 586 for detecting an optical marking nonreflective part 
in the manufacture process of an optical disc. Drawing 16 is a principle figure of 
the address clock detecting position of low reflection parts. The following 
explanation explains the principle of operation at the time of making into a reading 
object for convenience the nonreflective part on the optical disc which comprised 
a disk of one sheet. Also in the case of the optical disc which pasted the disk of 
two sheets togetherof coursethis principle of operation is applied. 
[0034]As shown in drawing 15 when the marking reader which has the low- 
reflection -parts position detector 600 is equipped with the disk 800 and marking is 
readas shown in the wave form chart of drawing 9 (a)Since a signal level differs 
between the signal wave form 823 by the existence of a pitand the signal wave 
form 824 by existence of the nonreflective part 584 greatlythey are clearly 
distinguishable by the circuit of easy composition. 

[0035] Drawing 9 (a) is a wave form chart of the regenerative signal of the PCA 
area mentioned later containing the nonreflective part 584 by a laser beam. 
Drawing 9 (b) is the figure which changed the time-axis and expressed the 



waveform shown in drawing 9 (a). 

[0036]Thusthe waveform of a pit signal and the waveform which is easy to 
distinguish are acquired by removing a reflection film by a laser beam. By the 
waynot the method of removing a reflection film for the bar code of this invention 
by a laser beam as mentioned above but the method of changing the shape of the 
pit of original recording explains the formed original recording method. That 
is drawing 9 (d) is a partial top view of the original recording which made the pit 
824q of hundreds of tracks of original recording longer than the length of the pit of 
other data as mentioned aboveand was arranged with the same length as the width 
t of a bar code (= 10 micrometers). In this fieldsince reflectance fallsthe waveform 
824p as shown in drawing 9 (c) is acquired. As shown in the figureit turns out that 
the waveform 824p by the above-mentioned original recording method is 
distinguishable from the waveform of other pit data. Thusthe signal wave form 
same with being obtained from the PCA area mentioned later also by the above- 
mentioned original recording method is obtained. Howevercompared with the case 
where it is shown in drawing 9 (a) and (b) in this casedistinction becomes difficult 
for a while. 

[0037]As shown in drawing 16 (Dthe starting position and end position with this 
waveform of the nonreflective part 564 are easily detected by the low reflection 
light volume primary detecting element 586 of the block diagram of drawing 15 . 
And in the low-reflection-parts position information outputting part 596position 
information is acquired by making a reproduction clock signal into a reference 
signal. Here drawing 16 (1) is a cross-sectional view of an optical disc. 
[0038]As shown in drawing 1 5 the comparator 587 of the low reflection light 
volume primary detecting element 586 detects a low reflection light volume part by 
detecting the photo-regenerating signal of the analog of a signal level lower than 
the optical reference value 588. The wave-like low-reflection-parts detecting 
signal of drawing 16 as shown in (5) is outputted throughout [ patent period ]. The 
address and clock position of the starting position of this signal and end position 
are measured. 

[0039]Nowwaveform shaping of the photo-regenerating signal is carried out by the 
waveform shaping circuit 590 with AGC590aand it turns into a digital signal. The 
clock reproduction part 38a reproduces a clock signal from a waveform-shaping 
signal. The EFM demodulator 592 of the demodulation section 591 restores to a 
signalECC decoders 36 carry out the error correction of the signal to which it 
restored with the EFM demodulator 592and a digital signal is outputted. In the 
physical address outputting part 593in the case of CDthe address of MSF is 
outputted from the address output part 594 from Q bit of a sub-codeandas for an 
EFM demodulation signalsynchronized signalssuch as a frame alignment signalare 
outputted from the synchronizing signal outputting part 595. A demodulation clock 
is outputted from the clock reproduction part 38a. 

[0040]In a low-reflection-parts address / clock signal position signal outputting 
part 596The starting point and the end point of the low reflection parts 584 are 
correctly measured using the n-1 address output part 597an address signal and 



the clock counter 598 and a synchronizing clock signalor a demodulation clock by 
a low-reflection-parts start / end position primary detecting element 599. This 
method is concretely explained using the wave form chart of drawing 16 . As shown 
in the sectional view of the optical disc of (1) of drawing 16t he low reflection parts 
584 of the mark number 1 are formed selectively. A reflection signali.e.an envelope 
signal like drawing 16 (3)like drawing 16 (2) is outputtedand it becomes lower than 
the light volume reference value 588 in a reflection part. The luminous energy level 
comparator 587 detects thisand a low reflection light volume detecting signal like 
drawing 16 (5) is outputted from the low reflection light volume primary detecting 
element 586. Since a mark area does not have a reflecting layer as shown in the 
reproduction digital signal of drawing 16 (4)a digital signal is not outputted. 
[0041]Nextin order to ask for the start of this low reflection light volume detection 
signaland end positionthe demodulation clock or synchronous clock of address 
information and drawing 1 6 (6) is used. Firstthe reference clock 605 of the address 
n of drawing 16 (7) is measured. Beforehandthe n-1 address output part 597 
shows that the following SynC604 is SynC of the address nwhen the address in 
front of [ of the address n ] one is detected. The clock number to the starting 
point 605i.e.the reference clockof this SynC604 and a low reflection light volume 
detection signal is counted with the clock counter 598. This clock number is 
defined as standard time delay TDand the standard time delay TD test section 608 
measuresand it memorizes. 

[0042]Since the time delay of a circuit changes with playback equipment for 
readingthis standard time delay TD changes with playback equipment for reading. 
Thenwhen the time lag amendment part 607 performs time amendment using this 
TDit is effective in the ability of the start clock number of low reflection parts to 
measure correctly also in the playback equipment for reading in which designs 
differ. Nextif it asks for the start and ending-address clock number to optical mark 
No.1 of the next track like drawing 16 (8)the clock m+14 of the address n+12 will 
be obtained. Since it is TD=m+2although a clock number is amended by 12it uses 
n+14 by explanation. With this playback equipment for readingeven if it does not 
calculate standard time delay TDanother method of losing the influence of the 
varying time delay is stated. This method can distinguish whether it is a regular 
disk by comparing whether the relative physical relationship of the mark 1 of the 
address n of drawing 16 (8) and another mark 2 is in agreement. That isit will be 
set to a1-a2=a1-a2if TD is disregarded as a variable and the measured difference 
of position a1=a1+TD of the mark 1 and position a2=a2+TD of the mark 2 is 
searched for. It can be compared whether it is a regular disk by comparing 
whether it is in agreement with difference a1-a2 of the position a1 of the mark 
land the position information a2 on the mark 2 which decoded the code 
simultaneously. After amending with Bala of standard time delay TD with easier 
composition with it being this methodit is effective in the ability to compare a 
position. 

[0043](D) Explain a code writing process below, the position information read in 
(C) — once — encryption — or a digital signature is carried out. And position 



information on marking enciphered in this way is bar-code-ized as ID peculiar to 
an optical discand overwrite is carried out to the specific region of the prepit area 
of the optical disc. The bar codes 584c-584e of drawing 2 (a) express the bar 
code by which overwrite was carried out to the most-inner-circumference part of 
the specific region of a prepit areai.e.a prepit area. 

[0044]D rawing 3 (1) - (5) shows the situation from record of a bar code to the 
recovery of the detecting signal of the bar code by a PE-RZ modulating-signal 
demodulation section. That istrimming of the reflecting layer is carried out by the 
pulse laser in drawing 3 (1)and the trimming pattern of barcode form as shown in 
the figure (2) is formed. In the playback equipment side (player side)as shown in 
the figure (3)the envelope waveform which lacked the waveform selectively is 
obtained. Since a missing part produces the signal of the low level by which it is 
not generated by the signal by the usual pitif this is sliced with the comparator of 
the 2nd slice levelthe detecting signal of low reflection parts as shown in the 
figure (4) will be acquired. The regenerative signal of a bar code mentioned above 
recovers from this low-reflection-parts detecting signal with the figure (5) by the 
PE-RZ modulating-signal demodulation section 621 described in detail by latter 
half part (II). Even if it uses PWM (pulse width modulation signal demodulation 
section)it is easy to be natural instead of the PE-RZ modulating-signal 
demodulation section 621. Even in this casethe same effect is acquired. 
[0045]The encryption mentioned above or when a digital signature is carried 
outthe secret key of a public key system code function is used. The example at 
the time of using a RSA function for drawing 18 A and drawing 18 B as an example 
of encryption is shown. 

[0046]the — Step 735a which measures the position information on marking of an 
optical disc maker as a big routine as shown inA [ 18 ] figureand position 
information — encryption (.) Or it comprises Step 695 which signsStep 698 which 
decrypts the position information by the side of the playback equipment described 
in detail by (E) (or a signature verification or attestation)and Step 735w which 
compares that it is a regular optical disc. 

[0047]Firstin Step 735athe position information on marking on an optical disc is 
measured at Step 735b. The position information H which compressed the position 
information at Step 735dand was compressed at Step 735e is acquired. 
[0048]The code of the compressed position information H is created in Step 695. 
Firstat Step 695d and the secret key (256 bits or 512 bits) of p and q (512 bits or 
1024 bits) are set upand Step 695b performs encryption by a RSA function. 
Supposing it is M which showed the position information H in the figureM will be d 
Squaredmodn will be calculated and the code C will be obtained. The code C is 
bar-code-ized at Step 695dand it records on an optical disc. Therebyan optical 
disc is completed and shipment of an optical disc is performed (Step 735k). 
[0049]In playback equipmentit is equipped with an optical disc at 735 m of 
stepsand the code C is decoded at Step 698. In order to reproduce the code C at 
Step 698eto specifically set up e as a public keyand n at Step 698f and to decode 
the code C at Step 698bthe code C is e Squaredmod n of the value is calculated 



furtherand the plaintext M is obtained. This plaintext M is the compressed position 
information H. Error checking may be performed at 698 g of steps. When 
errorlessit judges that position information is not alteredand it progresses to the 
collation routine 735w of the disk of the 18th the B figure. When there is an errorit 
judges that it is not regular data and stops. 

[0050]Nowat the following step 736athe compressed position information H is 
elongated and the position information on original is restored. It is measured how it 
is for whether the position on the optical disc shown in the position information on 
** at Step 736c actually has marking. In Step 736dthe difference of the position 
information acquired by decoding and the actually measured position information 
compares whether it is in tolerance level. In the step step 736eif collation is O.K.it 
progresses to Step 736hand the output of the software in an optical disc or data 
or a program is operated. When there is no collated result into tolerance level 
(i.e.when both position information is not in agreement)it displays that it is the 
optical disc reproduced unjustlyand is made to stop at 736 g of steps. Since only a 
code should be recorded in the case of a RSA functionit is effective in that small 
capacity may be sufficient. 

[0051](E; The above explained the various processes by the side of optical disc 
creation. Nextthusthe composition and operation are collectively explained using 
drawing 4 4 about the playback equipment (player) for playing the completed optical 
disc by the player side. 

[0052]In the figuresthe composition of the optical disc 9102 is explained first. 
Marking 9103 is performed to the reflection film (graphic display abbreviation) 
formed in the optical disc 9102. The position of the marking 9103 is detected by a 
position detecting means in the manufacturing stage of an optical discit is 
enciphered by the optical disc as position information on markingand the detected 
position is written in by the bar code 9104. 

[0053]The positional information reading means 9101 reads the bar code 9104and 
decrypts and outputs the contents of the bar code by the decoding means 9105 to 
build in. The marking reading means 9106 reads and outputs the actual position of 
the marking 9103. The comparison judging means 9107 compares with the reading 
result by the marking reading means 9106 the decoding result by the decoding 
means 9105 built in the positional information reading means 91 01 and both judge 
whether it is in predetermined tolerance level and is in agreement. When in 
agreementthe regenerative signal 9108 for playing an optical disc is outputtedand 
if not in agreementthe reproduction stop signal 9109 is outputted. When the 
reproduction motion of an optical disc is controlled and a reproduction stop signal 
is taken out according to those signalsa control means (graphic display 
abbreviation) displays that it is the optical disc reproduced unjustly on an indicator 
(graphic display abbreviation)and stops reproduction motion. When it reads the 
actual position of the marking 9103even if the marking reading means 9106 uses 
the decoding result of the decoding means 91 05it is easy to be natural [ the 
reading means ] here. 

[0054]That isthe marking reading means 9106 investigates whether the position on 



the optical disc shown in the position information decrypted by the decoding 
means 9105 in this case actually has marking. 

[0055]According to such playback equipmentthe optical disc reproduced unjustly 
can be detectedthe playback can be suspendedand a duplicate unjust as a matter 
of fact can be prevented. 

(II) Finish explanation of first portion (I) here and state focusing on artsuch as a 
formation method of a bar code in the case of bar-code-izing position information 
on the above-mentioned marking (ID number) as ID peculiar to a disk. 
[0056](A) Explain the feature of the optical disc of this invention. 
[0057]That isthe protective layer 862 is destroyed like the case where a bar code 
is mentioned above by laser trimming using drawing 10 (b) on it when it records on 
the disk of the single plate type mentioned above. Thereforeafter performing laser 
trimming at a pressing plantit is necessary to form the destroyed protective layer 
862 again at the pressing plant. 

[0058]Thereforea bar code is unrecordable on an optical disc in a software 
company and a store without such equipment. For this reasonSUBJECT that the 
use of bar code record is limited greatly is expected. 

[0059]On the other handposition information on the above-mentioned marking is 
bar-code-ized on what is called a lamination type which pasted together the disk 
of the transparent substrate of two sheets by this inventionand was created of 
diskWhen it formed by laser trimmingas drawing 10 (a) explainedit has checked 
that the protective layer 804 almost remained. This was checked by experimenting 
and observing with 800 times as many optical microscopes. It also checked that 
after the environmental test of 85 temperature and 95% of humidity did not have 
change in the reflection film of a trimming part for 96 hours. 

[0060]Thussince it is not necessary to reattach a protective layer at a factory by 
applying laser trimming of this invention to a lamination disk like DVDthere is a big 
effect that the trimming record of the bar code can be carried out to an optical 
disc in software companies and stores other than a pressing plant. Therebythe 
usefulness of the bar code record in a lamination type optical disc has been 
checked. 

[0061]In this casewhen it becomes unnecessary for the information on the secret 
key of the code of a software company to take out to external and it records the 
serial number for anti-copying on a bar code as security informationfor example in 
addition to the above-mentioned position informationsecurity improves greatly. 
Since a bar code signal is separable from the pit signal of DVD by setting a 
trimming line width or more to 14Ti.e.1.82 micronsin the case of DVD so that it 
may state latent can superimpose and record on the pit recording area of DVD. 
Thusthe formed bar code demonstrates the effect that it can read using the 
optical pickup which reproduces a pit signal. Not only a lamination type disk but in 
the case of the optical disc of the single plate type mentioned abovethis effect is 
acquired similarly. 

[0062]Thusthe lamination type optical disc that secondary record can be carried 
out after factory shipments can be provided by applying the formation method and 



abnormal-conditions record method of a bar code of this invention to the 
lamination type disk like DVD. The above was explained focusing on the case 
where a bar code is formed in an one side two-layer (two-layer formation of the 
reflection film is carried out) lamination type optical disc with laser trimming. A 
this one side two-layer optical disc is a type which can play the field of one side 
of a disk to both sideswithout turning a disk over. 

[0063]When playing a rear face and trimming is carried out to the both-sides type 
optical disc of the lamination type which needs to turn a disk overa laser beam 
penetrates simultaneously each reflection film formed in each field one sheet at a 
time. For this reasona bar code can be formed in both sides at once. 
Thereforethere is an effect on media manufacture that a bar code is recordable to 
both sides simultaneously at 1 time of a process. 

[0064]In this casein the playback equipment sidesince an optical disc is turned 
over and set when playing a rear facecompared with playback of the bar code 
signal in the case of playing the surfacethe bar code signal of an opposite 
direction is played exactly. Thereforealthough the method of identifying a rear face 
is called forthe point is described in detail later. 

[0065](B) Nextposition information on the above-mentioned marking (ID number) is 
bar-code-ized as ID peculiar to a diskThe composition of the bar code forming 
device for optical discs for recording the bar code on the specific region of a 
prepit areaoperationthe record method of a bar codeetc. are explained referring to 
drawing 23 - drawing 26 etc. 

[0066](a) Describe the bar code recorder for optical discs firstref erring to drawing 
23. 

[0067]Here drawing 23 is a lineblock diagram of the bar code recorder for enforcing 
the bar code formation method for optical discs of the 1 embodiment of this 
invention. Although the object of bar-code-izing enciphered the position 
information on marking in the embodiment mentioned abovelt does not matterno 
matter it may be the ID number and input data which were published from the ID 
generating part 908in addition may be what dataas shown in drawing 23 not only in 
thisfor example. 

[0068]In drawing 23 the ID number and input data which were published from the ID 
generating part 908 are compounded within the input part 909accept necessity 
with the code encoder 830and are signed or enciphered by the RSA function 
etc.and error-correction-code-izing and interleave are applied by ECC encoder 
907. An example of the process of encryption and the process at the time of 
reproduction is shown in drawing 45 and the detailed explanation is mentioned later. 
[0069]The phase encoding (PE)-RZ abnormal conditions described later are 
performed by the RZ modulation part 910. In the clock signal generating part 
913the modulation clock in this case is made synchronizing with the rotation pulse 
from the motor 915 or the rotation sensor 915a. 

[0070]A trigger pulse is created by the laser emission circuit 91 1 based on RZ 
modulating signallt is inputted into the laser 912such as YaG established by the 
laser power source circuit 929pulse form laser emits lightit pastes together by the 



condensing part 914image formation is carried out on the reflection film 802 of the 
disk 800and a reflection film is removed by barcode form. Error correcting system 
is described in detail later. A cipher system signs public key encryption like 
drawing 18 with the secret key in which a software company has a serial number. 
In this casesince anythings other than a software company have a secret key and 
a new serial number cannot be signedthere is a big effect that issue of the serial 
number of illegal contractors other than a software company can be prevented. In 
this casesince a public key is reverse-undecipherable as mentioned abovethe 
degree of safe is high. For this reasonforgery is preventedeven if a public key is 
recorded on a disk and it transmits it to the playback equipment side. 
[0071]Herethe condensing part 914 of the bar code forming device for optical 
discs of this embodiment is described in more detail. 

[0072]As shown in drawing 28 (a)entering light is carried out to the condensing 
part 91 4it is considered as a parallel beam with the collimator 916only one way 
converges with the cylindrical lens 917and the light from the laser 912 turns into 
light of stripe shape. It cuts by the master 918and with the focusing lens 919image 
formation of this light is carried out on the reflection film 802 of an optical discand 
it is removed to stripe shape. In this waya stripe is formed like drawing 28 (b). 
When t in drawing 28 is made into minimum width t=tmin of a mark pitchin PE 
abnormal conditionsthree sorts1t2tand 3twill existif this interval shiftsa jitter will 
occurand an error rate will go up the interval of a stripe. Since it is made to 
synchronize with the rotation pulse of the motor 915 in this inventionthe clock 
generation part 913 generates a modulation clockand sends to the modulation part 
910and the stripe 923 is recorded on an exact position according to rotation of 
the motor 915 800i.e.daystarit is effective in a jitter being reduced. As shown in (1) 
of drawing 3 the scanning means 950 of laser can be formedcontinuous wave laser 
can be scanned radiallyand a bar code can also be formed. 

[00731(b) Nextexplain the record method etc. of the bar code by the recorder of a 
bar code mentioned abovereferring to drawing 24 - drawing 26 . 
[0074]Here drawing 24 shows the signal which coded RZ record (polarized dipole 
modulation) of this inventionand the trimming pattern formed corresponding to 
them. Drawing 25 shows the signal coded in the conventional bar code formatand 
the trimming pattern formed corresponding to them. 

[0075]In this inventionas shown in drawing 24 RZ record is used. When one unit 
time is divided into two or more time slotsfor examplethe 1st time slot 920a and 
the 2nd time slot 921 and 3rd time-slot 922 gradeand data is "00"as it is shown in 
drawing 24 (Dthis to the 1st time slot 920a. The signal 924a of time width 
narrower than the cycle T of a time sloti.e.the cycle of a channel clockis recorded. 
The pulse 924a narrower than the cycle T of a recording clock is outputted 
between t=T1 and t=T2. In this caseif the clock signal part 913 into which the 
rotation pulse of the rotation sensor 915a of the motor 915 is inputted generates 
a modulation clock as shown in drawing 24 (Qmakes it synchronize and recordsthe 
influence of the rotation unevenness of a motor will be lost. In this wayas shown in 
drawing 24 (2)on a disk923a which shows "00" is recorded into the 1st record 



section 925a among four record sectionsand a circular bar code like drawing 27 (1) 
is formed. 

[0076]Nextwhen data is "01 "as it is shown in drawing 24 (3)the pulse 924b is 
recorded on the 2nd time slot 921b between t=T2 and t=T3. In this wayas shown 
in drawing 24 (4) on a diskthe stripe 923b is formed in the 2nd record section 926b 
from the left. 

[0077]Nextwhen recording "10" or "11" datait records on the 3rd time slot 922a 
and the 4th time slot respectively. 

[0078]Herethe NRZ record (non-return-to-zero recording) used by the 
conventional bar code record is explained using drawing 25 for comparison. 
[0079]In the following explanationT used in the sense of the time throttle interval 
of a barcode form mark shall read it as tau. 

[0080]The pulses 928a and 928b of the same width as the interval T of the time 
slot 920a are made in the case of NRZto outputas shown in drawing 25 (1). When 
in the case of RZ only the pulse width of 1/nT has a pulse of the large width of T 
required for a thing in the case of NRZ and T continues further by one pulse 
widthas shown in drawing 25 (3)2T2 times 3Tand the pulse of 3 time width are 
needed. In the case of laser trimming like this inventionsince it is necessary to 
change setting out into changing the trimming width of laserit is actually 
difficultand NRZ is not suitable. Like drawing 25 (2)the stripes 929a and 929b are 
most formed in eyes and the third record sections 925a and 927a from the leftand 
when it is data of "10"the stripe 929b of the width of 2T is formed in the 2nd and 
the 3rd record sections 926b and 927b from the left like drawing 25 (4). 
[0081 ]In the conventional NRZ recordas shown in drawing 25 (1) and (3)as for 
pulse widthit turns out are [ 1 ]Tthat it is [ 2 ]Tand that it comes out and is not 
suitable for laser trimming of this invention for a certain reason. In the bar code 
formation by laser trimming of this inventionas shown in the figure of the 
experimental result of drawing 8 (a)it is formedbut it is difficult to change the line 
width of trimming for every diskand to control precisely. When carrying out 
trimming of the reflection film of a diskit is because the line width of trimming is 
changed by the output change of a pulse laserand change of the thickness of a 
reflection filmand construction materialthe heat conductivity of a substrate and 
thickness. Nextestablishing the slot from which a line width differs on the same 
disk complicates a recorder. For examplein the NRZ record used by the 
commodity bar code as shown in drawing 25 (1) and (2)it is necessary to double 
the line width of trimming with the cycle 1T of a clockor 2T and 3Ti.e.nTcorrectly. 
Especially the thing for which the line width of the various sorts of 2T and 3T 
grade is changed for every bar (every stripe)and is recorded is difficult. Since it is 
difficult to record correctly the line width which is applied to the laser bar code of 
this invention since the format of the bar code for the conventional goods is NRZ 
and from which it is not rich and 2T and 3T differ on the same diskthe yield falls. 
Nextsince the width of laser trimming is changedit cannot stabilize and record. For 
this reasona recovery becomes difficult. Even if it changes the trimming width of 
laser first by carrying out RZ record like this inventionit is effective in a digital 



recording stabilizing and being possible. Nextin RZ recordsince a line width 
requires only one kind and it is not necessary to modulate laser powerit is 
effective in the composition of a recorder becoming easy. 

[0082]In the case of the laser bar code for the disks of this inventionit is effective 
in being stabilized and a digital recording being possible by combining RZ record as 
mentioned above. 

[0083]Nextworking example which carried out phase encoding abnormal conditions 
(carrying out abbreviated PE abnormal conditions) to RZ record is shown in 
drawing 26 . 

[0084] D rawing 26 shows the signal and stripe arrangement at the time of carrying 
out PE abnormal conditions of the RZ record shown in drawing 24 . Firstbetween 
the two time slots 920a and 921awhen recording the data of "0"when data is "1"a 
signal is recorded on the left slot 920a like drawing 26 (3) at the right slot 921b. 
As it is indicated as (2) of drawing 26 on a disk (4)in the case of the data of 
"0"the left record section 925a and the data of "1" are recorded on the right 
record section 926b as the stripes 923a and 923b.In the case of the data of 
"010"as shown in drawing 26 (5)the pulse 924C In this wayleft jam "0"The pulse 
924d is outputted to right jam "1"the pulse 924e is outputted to the time slot of 
left jam"0"and trimming of the stripe is carried out to the position of the leftthe 
rightand the left by laser on a disk. The signal which modulated the data of "010" 
is shown in drawing 26 (5). A signal certainly exists in each channel bit so that it 
may turn out that this is seen. That issince signal density is always constanta dc 
component is not changed. Thussince PE abnormal conditions is not changed [ a 
dc component ]even if it detects pulse edge at the time of reproductionthey are 
strong to change of a low-frequency component. Thereforeit is effective in the 
demodulator circuit of the disk reproduction device at the time of reproduction 
becoming easy. Since every channel clock 2T certainly has the one signal 923even 
if it does not use PLL for itit is effective in the synchronous clock of a channel 
clock being renewable. 

[0085]In this waya circular bar code as shown in (1) of drawing 27 is recorded on a 
disk. As shown in (2)when the record data of (4) of drawing 27 "01000" is 
recordedin the PE-RZ abnormal conditions of an embodiment of the inventionthe 
bar code 923a of the same pattern as the record signal of (3) is recorded. When 
this bar code is reproduced by the optical pickup of playback equipmentas drawing 
5_(6) explaineda part of pit modulating signal by the reflecting layer missing part of 
a bar coat. A reflection signal is lost and the wave-like signal after filtering of (6) is 
acquired by letting IRUTA 943 like the regenerative signal of (5) pass. The 
regenerative data "01000" of (7) gets over by slicing this signal with a level slicer. 
[0086](O Nextwhen playing the feature of a format of an optical disctracking 
control methodand optical disc which formed the bar code as mentioned 
aboveexplain the usable rotational-speed-control method. 

[0087](a) Explai n an example when tracking control is possible (such a case is also 
called tracking ON state) at the time of playbackdescribing first the feature of a 
format of the optical disc in which the bar code of this embodiment was formed. 



The reproduction motion using tracking control is shown in drawing 40 and the 
details are mentioned later. 

[0088]That isas shown in drawing 30 in the case of the DVD disk of this 
embodimentall the data based on a pit is recorded by CLV. CAV record of the 
stripe 923 (namelybar code) is carried out. Saying record according [ CLV record ] 
to a constant linear velocity hereCAV record means record by revolving speed 
regularity. 

[0089]The stripe 923 of this invention is superimposed on the prepit signal of the 
lead-in groove data area where the address by which CLV record was carried out 
was recordedand is recorded by CAV. That isit is overwrite. The prepit signal area 
of this invention is equivalent to all the data areas in which the pit was formed. 
The predetermined region of the prepit signal area of this invention is equivalent to 
the field of the inner periphery of an optical discand is also called a PCA area 
(post KATINGU area). In this PCA areaa bar code is superimposed on a prepit 
signal and recorded by CAV. ThusCLV data is a pit pattern of original recordingand 
CAV data is recorded by the missing part of the reflection film by laser. Among 
1T2Tand 3T of the stripe of barcode formsince it is overwritethe pit is recorded. 
Since the tracking of an optical head becomes possible and Tmax or Tmin of 
information of a pit can be detected using the information on this pitthis signal is 
detected and the rotational speed control of a motor is applied. In order to detect 
Tminas shown in drawing 30 if the trimming width t of the stripe 923a and the 
relation of the clock T of a pit (pit) are t>14T (pit)the above-mentioned effect will 
come out of them. Since the signal according [ t ] to a pit section when shorter 
than 14Tand the signal by the stripe 923a serve as the same pulse width and both 
discrimination cannot be performedit becomes impossible to restore to the signal 
of the stripe 923a. Since the length of the address area 944 has provided beyond 
in the single address unit of pit information as shown in drawing 32 in order to read 
the address information of a pit in the same radius position as a stripeaddress 
information is obtained and it is effective in a track jump becoming possible. Since 
substantial reflectance only falls 6 db by setting to 50% or less of T(S) <T (NS)the 
ratioi.e.the duty ratioof a stripe and a non-stripeas shown in drawing 36 it is 
effective in the focus of an optical head stabilizing and starting. 
[0090]Nextthe example in the case (such a case may be called the state of the 
tracking OFF) of tracking control being impossible at the time of reproduction is 
explained. 

[0091]That issince the stripe 923 exists on a pita pit signal becomes breaks off 
and breaks offand since it says that pit data are not reproduced normallythere is 
also a model which cannot carry out tracking control depending on a player. 
Howeverabout such a playerthe stripe 923 which is CAV data is renewable by an 
optical pickup by carrying out CAV rotationapplying a roll control using the 
rotation pulse from the Hall device of the motor 17etc. 

[0092]Thenthe flow chart of the operation procedures by the side of playback 
equipment in case the pit data of an optical track are not reproduced normally in 
this way in a stripe region is shown in drawing 31 . 



[0093]In drawing 31 if a disk is inserted at Step 930aonly prescribed distance will 
move an optical head to an inner periphery at Step 930b first. Thenthe field of the 
stripe 923 of drawing 30 is arrived at. 

[0094]Herethe pit data of the stripe region 923 can reproduce no pits normally. 
Thereforethe rotation phase control usually performed cannot be used in this case 
to the pit data by which CLV record is carried out. 

[0095]At Step 930Crotational speed control is applied by measuring the rotation 
sensor of the Hall device of a motorT (MaX) or T (MIN) of a pit signaland 
frequency. At Step 930iwhen there is no stripeit jumps to Step 930f. If a bar code 
is reproduced at Step 930d and reproduction of a bar code is completed at Step 
930e when there is a stripean optical head will be moved to a peripheral part 
without a stripe at Step 930f. Since this field does not have a stripea pit is 
reproduced thoroughly and a focus and a tracking servo start normally. Since the 
signal of a pit is renewablethe usual rotation phase control can be performed and 
it becomes CLV rotation. For this reasona pit signal is normally reproduced at 
Step 930h. 

[0096]Thusby changing two roll controlsrotational speed control and the rotation 
phase control by a pit signalit is effective in 2 kind data in which the data of the 
stripe of a bar code differs from the data by which pit record was carried out 
being renewable. In this caseas a means to changesince a stripe is in a most- 
inner-circumference partthe radius position of an optical head can be measured 
from the stopper of an optical heador the address of a pit signaland two roll 
controls can be certainly changed based on that measurement result. 
[0097](b) Nextdescribe two kinds of control methods about the rotational speed 
control at the time of reproducing the bar code of this embodimentreferring to 
drawing 41 and 42. 

[0098]That isthe block diagram in the case of detecting Tmax (Tmax means the 
measuring time of the pit length of the maximum of the various pit length) of a pit 
signaland applying rotational speed control as the 1st rotational-speed-control 
methodis shown in drawing 41 . 

[0099]After corrugating of the signal from an optical head is carried outit has a 
pulse interval of a pit signal measured by the edge interval measurement means 
953. The reference-value generating means 956 of tO is size from the pulse width 
14T of a SynC signalSince the reference-value information tO on pulse width 
smaller than the pulse width t of a bar code signal is generatedThey are compared 
by the comparison means 954it is smaller than the reference value tOand only 
when larger than Tmax in a memory meansthis reference-value information tO and 
the pulse width TR of a regenerative signal send TR to the memory means 955and 
set to Tmax. On the basis of this Tmaxthe controller 957 controls the motor drive 
circuit 958and can perform rotational speed control of the motor on the basis of 
Tmax. In the case of this inventionas shown in drawing 9 (a)many pulses of the 
cycle of 3 to 10 microseconds occur with a bar code stripe. In the case of DVDa 
SynC pulse is 14Ti.e.1.82 micrometers. On the other handa bar code stripe is 15 
micrometers. In Tmax controla bar code pulse longer than the width 14T of a SynC 



pulse will be judged to be Tmaxand erroneous detection will be carried out. Thenas 
shown in Fig. 41 also while the rotational speed control of normal revolving speed 
reproduces a bar code stripe regionas compared with the reference value tOthere 
is an effect which becomes possible by removing a larger bar code signal than the 
reference value tO. 

[0100]Nextthe rotational-speed-control method of Tmin (Tmin means measuring 
time of pit length of the minimum of various pit length) method detection is 
describedusing drawing 42 as the 2nd roll control method. 
[0101]If in Tmin of drawing 42 t he pulse information TR from the edge interval 
detecting means 953 is compared with Tmin in the memory means 955a in the 
comparison means 954a and TR<Tmin becomesa strobe pulse will occur and Tmin 
in a memory will replace. 

[0102]In this caseon the other hand3-10 micrometers of Tmin(s) of the bar code 
pulse width t are 05-0.8 micrometer as mentioned above. Thereforesince the width 
t of a bar code pulse is certainly larger than Tmin even if it reproduces a bar code 
fieldthe conditions of TRCTmin are not fulfilled. That isa bar code pulse must have 
been set to Tmin and a misjudgment exception cannot carry out it. Thereforeit is 
effective in being simultaneously applied much more stably compared with the 
Tmax method which mentioned above the rotational speed control by 
Tminreproducing a bar code by combining the rotational speed control and the bar 
code reading means 959 of a method of Tmin. In this casethere is an effect which 
can restore to a bar code by obtaining the reference clock of a recovery of the 
bar code reading means 959 with the oscillator clock 956 synchronizing with 
rotation while detecting an edge interval. 

[0103](D) Nextexplain a series of reproduction motion of the optical disc which 
uses the control method etc. which were explained above. 
[0104]Firstthe 1st regeneration method is describedexplaining how to switch 
rotation phase control mode and rotational-speed-control mode with the mode 
switch 963 using drawing 31 and drawing 43 . The 2nd and 3rd regeneration method 
of the optical disc of this embodiment is described after itreferring to drawing 
38drawing 40 etc. The 1st and 2nd regeneration method explained below is a 
regeneration method in the case of tracking control being impossibleand the 3rd 
regeneration method is a regeneration method in the case of the ability to perform 
tracking control. 

[0105]In drawing 43 the mode switch 963 is switched to a at the same time it 
moves an optical head to an inner periphery flrstas Steps 930b and 930C of 
drawing 31 explained. In this casewhen the radius position of an optical head 
moved by the transportation device 964 detects having come to inner 
circumference by pickup (PU) position sensing device 962 gradethe mode switch 
963 may be switched to A. 

[0106]Nextin drawing 43 operation when it goes into rotational-speed-control mode 
(Step 930c of drawing 31 ) is explained. 

[0107]That isthe 2nd frequency comparator 967 compares fm which is the motor 
revolving frequency from the motor 969and f2 which is the frequency from the 2nd 



oscillator 968an error signal is sent to the motor drive circuit 958and rotational 
speed control is carried out by controlling the motor 969. In this casesince CAV 
rotation is carried outa bar code stripe is renewable. 

[01 08]If reproduction of a bar code is completed as shown in Step 930e of drawing 
31 while moving a head to a peripheral part by the transportation device 964the 
mode switch 963 is switched to the rotation phase control mode of B with the 
signal from PU position sensing device 962 grade. 

[0109]In rotation phase control modePLL control is applied to the pit signal from 
an optical head by the clock extracting means 960. The 1st frequency comparator 
965 compares the comparison of frequency with the frequency f1 of the 1st 
oscillator 966and the frequency fS of a reproduction synchronizing signaland a 
difference signal is sent to the motor drive circuit 958. This goes into rotation 
phase control mode. The data in sync with the synchronized signal of f1 is 
reproduced for the phase control of PLL by a pit signal. When an optical head is 
moved to a bar code stripe region by rotation phase controlsince phase control is 
impossible with a stripea motor hangs upor an error occursa motor stopsand a 
trouble ariseswithout changing rotation phase control and rotational speed control. 
Thenit is stabilized and not only can reproduce a bar codebut there is a big effect 
that an above-mentioned rotation trouble is avoidableby changing rotation modeas 
shown in drawing 43 . 

[01 10]Nextthe operation is explained using the flow chart of drawing 38 about the 
2nd regeneration method of the optical disc of this embodiment. 
[01 1 1]This 2nd regeneration method improves the 1st regeneration method of the 
above further. 

[01 12]That isthe 1st regeneration method is a regeneration method about the disk 
with which the stripe existence identifier 937 is not defined. Thereforein the case 
of such an optical discsince tracking does not start in a stripe regionit takes time 
distinction of whether to be the irregular crack produced that it is the stripe 
regularly formed on the optical discor on the optical disc. Thereforeactuallyeven 
when the stripe is not formedas reproduction motiona stripe is certainly reada ** 
step is needed for a lineand it must check by the step of existing in the inner 
circumference side further that a stripe does not exist truly or on an optical disc. 
Thereforethe problem that the part and build up time will start too much may arise. 
The 2nd regeneration method solves such a problem. 

[01 13]That isif an optical disc is first inserted as shown in drawing 38 CDC 
(ControlData) will be played at Step 940a. Generally the physical characteristic 
information and attribution information of the optical disc are recorded on the 
CDC field as CDC. That isthe information referred to as an optical disc pasting 
together and being one side two-layer [ of a type ] is treated as physical feature 
information. 

[01 14]Hereas shown in drawing 30t he PCA stripe existence identifier 937 is 
recorded on CDC of the CDC field 936 of the optical disc of this invention by the 
pit signal. Thereforean optical head is once moved to the peripheral part of CDC 
at Step 940n. Thenan optical head ******** a jump to the inner circumference 



side of an optical discand moves to the CDC field 936. CDC is reproduced at Step 
940a. Therebyit understands whether the stripe is recorded or not. When a stripe 
existence identifier is 0 at Step 940bit progresses to Step 940fand rotation phase 
control is performedand the usual CLV reproduction is performed. When the 
existence identifier 937 is 1 at Step 940bit confirms whether there is the rear- 
face existence identifier 948 which shows whether the stripe is recorded on the 
field contrary to a playback sidei.e.a rear faceat Step 940hif it is a rear faceit 
progresses to Step 940iand the recording surface of the rear face of an optical 
disc is played. When a rear face is automatically unreproduciblerear-face 
reproduction instruction is outputted and displayed. When it turns out that the 
stripe is recorded on the field under reproduction at Step 940hit progresses to 
Step 940C and a head is further moved to the stripe region 923 of an inner 
peripheryat Step 940dit changes to rotational speed controlCAV rotation is carried 
outand the stripe 923 is reproduced. If it is completion at Step 940eat Step 940fit 
changes to rotation phase control againCLV reproduction is carried outan optical 
head is moved to a peripheral partand the data of a pit signal is reproduced. 
[0115]Thusby recording the stripe existence identifier 937 on pit regionssuch as 
CDCit is more certainly effective in a stripe being renewable in a short time 
compared with the 1st reproduction motion explained by drawing 31 . 
[01 16]Thusif tracking-off is carried out and the PCA section is reproducedthe 
level of the noise signal which a pit becomes a cause and produces will fall. On the 
other handeven if the level of the signal by PCA carries out tracking-offit does not 
change. Thereforein the waveform after filtering of drawing 35 (b)since a pit signal 
becomes smallit becomes easier to discriminate from PCA and a pit signaland a 
circuit becomes easy and it is effective in an error rate falling. 
[01 1 7]Since it turns out that the stripe is recorded on the rear face since there is 
the stripe rear-face existence identifier 948when it is a both-sides type DVD 
optical diskit is effective in the stripe of a bar code being certainly renewable. 
Since the stripe of this invention penetrates the reflection film of both double- 
sided disksit can be read also from a rear face. The stripe rear-face existence 
identifier 948 is seenand it can reproduce also from a rear face by using numerals 
reverse at the time of stripe reproductionand reproducing. In this inventionas 
shown in drawing 34 (a)the synchronous code is using 010001 10. Thereforesince 
the synchronous code of "01 100010" is detectable if it reproduces from a rear 
faceit is detectable to reproduce the bar code from a rear face. At this timethe 
demodulation section 942 is effective in the bar code penetrated even if it played 
the double-sided disk from the rear face being normally renewable by restoring to 
numerals conversely in the playback equipment of drawing 15 . The playback 
equipment of drawing 15 is mentioned further later. 

[01 18]Between PCA area 998 mentioned above as shown in drawing 30 and the 
CDC field 936It can carry out by stabilizing access to CDC further by forming the 
guard band region 999 of 300-micrometer width where only the address is 
recorded and data is not recorded. 

[01 19]Belowit explains still in detail about the guard band region 999. 



[0120]That iswhen an optical head accesses CDC from a peripheral partthe CDC 
field 936 is approachedjumping two or more tracks toward an inner periphery. 
Occasionally it may jump over the CDC field 936 made into the purposeand may 
land on the inner periphery of the CDC field. If the inner periphery of CDC is 
adjoined and there is PCA area 998 at this timesince reproduction of an address 
cannot be performedan optical head will not understand its own position anymore 
in that PCA area 998. Thereforecontrol of an optical head becomes impossible. 
[0121]Thereforeeven if an optical head jumps over the CDC field 936 by 
establishing the guard band region setfor example as a width of 300 micrometers 
in the position mentioned above as larger width than the width of one jump of an 
optical headit can certainly land into this guard band region. And since the optical 
head can read the address in a guard band regionits own position can understand 
it and it can return from there to the target CDC field. Thereforeit becomes 
possible to be stabilized more and to control an optical head moreovermore nearly 
promptly. 

[0122]As shown in drawing 30 a postscript stripe data existence identifier and 
stripe storage capacity are recorded on CDC. That isafter recording a stripe on an 
optical disc firstadditional recording of another stripe can be carried out to the 
field which has been vacant without recording a stripe yet. Thusthe stripe which 
called the 1st stripe the stripe recorded first and carried out additional recording 
after that is called the 2nd stripe. Thereforewhen the stripe 923 of the 1st 
trimming is already recorded like drawing 30 it can calculate which capacity can 
record the stripe 938 of the trimming which is the 2nd time. Thereforesince which 
is recordable can distinguish when the recorder of drawing 23 carries out 2nd 
trimming by CDCit can prevent recording not less than 360 degrees too muchand 
destroying the stripe of the 1st trimming. Destroying front trimming data is 
prevented by forming the blank part 949 of one or more pit signals between the 
stripe 923 of the 1st trimmingand the stripe 938 of the 2nd trimmingas shown in 
drawing 30 . 

[0123]Since the number-ofHimes identifier 947 of trimming is recorded on the 
synchronous code part as shown in drawing 34 (b) mentioned laterit is effective in 
the data of the stripe of the 1st trimming and the stripe of the 2nd trimming being 
discriminable. If this identifier does not existthe 1st stripe 923 of drawing 30 and 
the 2nd stripe 938 can be distinguished. 

[0124]Finallythe 3rd regeneration method is explainedreferring to drawing 40 . 
[0125]That iswhen the duty ratio of the stripe on an optical disci. e.an area ratiois 
smallas shown in drawing 32 abbreviated ** tracking starts in a stripe region. 
Thereforethe address of the address area 944 on the same radius is renewable. In 
this casesince an address is renewableit is effective in the build up time after 
inserting a disk becoming earlywithout changing the position of an optical 
headwhile playing a stripe. 

[01 26]In this casewhat is necessary is just to provide an address areai.e.a field 
without a stripeon one or more frames and the same radius continuously as 
mentioned above. 



[0127]The operation step of this method is explained using drawing 40 . 
[0128]Firsta disk is inserted and an optical head is moved to an inner periphery at 
Step 947a. When tracking does not start at Step 947na tracking system is 
switched to a push pull from phase control at Step 947p. Rotational speed control 
(CAV control) is performed at Step 947band an address is reproduced. At Step 
947cwhen address reproduction is not possibleit progresses to Step 947iand an 
optical head is sent to inner circumferenceand an PCA stripe is reproduced. When 
the address reproduction of the unfilled space part (overwrite is carried out and it 
is equivalent to the method portion of****) of PCA is possibleit progresses to 
Step 947e and an optical head is radially moved to the address area where a stripe 
exists based on an address. It is judged whether there is any PCA stripe at Step 
947qor there is nothing. If there is no PCA stripe as a result of the judgmentit will 
go the PCA flag of CDC to reading by Step 947r. And the existence of an PCA flag 
is judged at Step 947sand if a radius result if a decision result that there is 
nothing comes outthat it will jump to 947 m of steps comes outit will return to 
Step 947c. 

[0129]On the other handat Step 947qwhen a judgment that there is an PCA stripe 
comes outit progresses to Step 947f and an PCA stripe is reproduced. If the 
reproduction is completed at 947 g of stepsit will change to rotation phase control 
at Step 947han optical head will be moved to a peripheral partand a pit signal will 
be reproduced. The PCA flag of CDC is read at 947 t of stepsif there is no PCA 
flagan error message will be sent at Step 947kand it returns to 947 m of stepsand 
processing is continued. 

[0130](E) Nextexplain still in detail about the device on production in the bar code 
formation method for optical discs of this invention. The playback equipment of a 
bar code is also described briefly. 

[0131](a) Explain the device on production in the record method of a bar code first. 
[0132]Since the minimum interval of an emitted pulse is 1t in the case of the 
recording method of the bar code shown in drawing 28 mentioned abovewhen 
frequency of laser is set to fLthe laser of the luminescence frequency of fC=1/fL 
is needed. In this caseit is fL/2 in 1 second. The bar of the bar code of a book is 
recordable. Howeverwhen the optical deflector 931 is used like drawing 29 since 
the minimum interval of an emitted pulse becomes good at 2 tluminescence 
frequency may be set to f!_=1 / 2 tand the laser of half frequency may be 
sufficient as it. Thereforewhen the laser of the same frequency is usedthe bar 
code of f'L book can be recorded between twice as many numbersi.e.1 secondas 
this by using the optical deflector 931. For this reasonit is effective in the ability 
to improve the baton of production twice. 

[0133]Thenoperation of the device (it is called "switch record") of the twice as 
many baton using the optical deflector 931 as this is explained still in detail 
focusing on a different portion from drawing 28 using drawing 29 . 
[0134]Of the optical deflectors 931 such as an acoustooptic modulation elementa 
beam is switched to the sub beam 946when the deflected signal switched to the 
main beam 945 and the sub beam 946 is ONand it passes along the subslit 



932band the substripe 934 is formed. That isthe usual stripe 933 is formed at the 
time of "0." Only when recording the data of "1"a deflected signal turns on like 
drawing 29 (b)it changes to the sub beam 946 and a stripe is recorded on the 
position of the substripe 934 by the optical deflector 931. in this way — a disk — 
a top — **** — ( — b — ) — being shown — as — " — zero — " — a stripe — 
933 — a — 933 — b — " — one — " — a stripe — 934 — a — forming — 
having . In this casesince every 2t may be sufficient as the emitted pulse of 
lasercompared with the case of drawing 28 the laser of half frequency may be 
sufficient as it. That issince a stripe can be formed with a twice as many clock as 
this when the pulse laser of the frequency same as mentioned above is usedit is 
effective in productivity doubling. 

[0135]Nexta format suitable for the switch record explained by drawing 29 is 
described using the data configuration of the synchronous code of drawing 34 . The 
data configuration of this synchronous code is also a device about improvement in 
productivity. 

[0136]That isthe fixed pattern of drawing 34 (a) is "01000110." Usuallyalthough a 
number with 0 and 1 of "010001 1 1" etc. is commonit is being dared to use this 
data configuration in this invention. [ same ] Belowthis Reason is explained. 
[0137]In order to carry out switch record of drawing 29t wo or more pulses are 
kept from going into one time sloti.e.the 1T section. As shown in drawing 33 
(a)switch record is possible for a data area because of PE-RZ record. 
Howeversince the synchronous code of drawing 34 (a) arranges an irregular 
channel bitby the usual method2 KAPARUSU may exist in 1T and it cannot 
perform switch record of this invention in this case. In this inventionas shown in 
drawing 37 010001 1 0is used. Thereforein T1by zero pulse and T3one left pulse will 
exist in one right pulse and T4and two or more pulses do not exist in each time 
slot one right pulse and T2. Thereforeswitch record is attained by adoption of the 
synchronous code of this inventionand it is effective in the ability to improve a 
production rate twice. 

[0138](b) Nextdescribe briefly the playback equipment of the bar code recorded on 
the optical disc by the method mentioned above using drawing 15t ouching on 
improvement in productivity. 

[0139]D rawing 15 is a block diagram of the playback equipment already explained 
by (1). By (1) of the first portion drawing 15 is described here as what uses drawing 
15 as the reader of a bar codei.e.playback equipmentalthough explained as a 
device for reading the position of marking formed on the reflection film of an 
optical disc. 

[0140]In drawing 15 it extracts to demodulation operation and explains again. The 
high frequency component by a pit is first removed from the signal output of a 
stripe by the low pass filter (LPF filter) 943. 

[0141]In the case of DVDa T= 0.1 3-micrometer signal [ a maximum of 14-T ] may 
be reproduced. In this caseit checked in the experiment that the signal of a stripe 
and the high frequency component by a pit were separable by the secondary 
CHIEBIHOFU form low pass filter [ 3rd ] shown in drawing 35 (a). That isif 



secondary more than LPF is useda pit signal and a bar code signal can be 
separatedand it is effective in being stabilized and being able to reproduce a bar 
code. Simulation waveforms in case the signal of the pit length of 14T is continued 
and recorded on drawing 35 (b) are shown. 

[0142]Thussince a pit regenerative signal is removed mostly and a stripe 
regenerative signal can be outputted by using the secondary LPF943 or moreit is 
effective in the ability to restore to a stripe signal certainly. In the width ( drawing 
36 (b) shows that the width of a stripe signal is 15 micrometers) of the stripe 
signal which was carried out in this way and to which it restoredcompared with the 
width (refer to drawing 36 (c)) tm of the sampling period of a microcomputerwhen 
smallmeasurement of a stripe signal may become inaccurate. For exampleamong 
the stripe signals shown in drawing 36 (b)since it enters between the sampling 
periods of a microcomputera left-hand side stripe signal is undetectable. 
Thereforeusing a flip-flop circuitas shown in drawing 36 (d)corrugating of the width 
of the stripe signal acquired by reading a stripe is carried out so that it may 
become larger than the width tm of the sampling period of a microcomputer. 
Drawing 36 (d) is the wave form chart after expanding the width of a stripe to the 
width of Bw. And since the signal by which corrugating was carried out is 
detectable by the sampling pulse (refer to drawing 36 (c)) from a 
microcomputermeasurement of a stripe signal can perform it much more certainly. 
[0143]Nextexplanation of demodulation operation is continued in drawing 15 . That 
isin the PE-RZ demodulation section 942digital data gets over in this way. The 
error correction of this data is carried out in ECC decoders 928. In the DEINTA 
reeve part 928ainterleave is canceledand the error correction of the operation of a 
Reed Solomon code is made and carried out in RS decoder 928b. 
[0144]By the wayrelevance with production tact is explained a little here. 
[0145] Drawing 33 (a) is the data configuration figure after forming the bar code 
data in this embodiment into ECC encoding hereand drawing 33 (b) is a data 
configuration figure after ECC encoding in the embodiment in n= 1. Drawing 33 (C) 
is a figure showing the ECC-error-correction capability in an embodiment. 
[0146]In this inventionat the time of record of the interleave and the formation of 
a reed-solomon error correction code which are shown in the data configuration of 
drawing 33 (a) of the stripe to an optical discas shown in drawing l it is carried out 
using ECC encoder 927. Thereforeby taking this data error correcting systemas 
shown in drawing 33 (c)the number of sheets of an optical disc is used under the 
condition which the error of 10-4 generatesand a reading error is generated only at 
a rate of one sheet in a sheet the 7th power of 10. In order to make data length of 
Code smallby having attached the same Sync Code as four sequencesthe kind of 
SynC Code is set to one fourthand efficiency goes up this data configuration. 
Herethe scalability of a data configuration is further described using drawing 33 . In 
this inventionas shown in the example of drawing 34 (c)storage capacity can be 
arbitrarily fluctuated per 16B in the range of 12B (12 bytes) to 188B. As shown in 
drawing 33 (c)it can change from n= 1 to n= 1 2. 

[0147]For exampleas shown in drawing 33 (b) and drawing 14 (a)as a data 



configuration in n= 1 there are only four linesthe data line 951abcand dand then it 
is set to the ECC line 952abcand d. Drawing 14 (a) is a figure showing drawing 33 
(b) in more detail. 951 d of data lines are set to 4B of EDC. Drawing 14 (b) is a 
figure showing this equivalent. Namelyas shown in drawing 14 (b)as for the data 
line from 951 e to 951zthe encoding operation of an error correction code is 
performed as that in which 0 is altogether contained equivalent. The computing 
equation of EDC and ECC is shown in drawing 14 (c) and (d). Encoding of such 
ECC is made with ECC encoder 927 of the recorder of drawing l and is recorded 
on a disk as a bar code. In the case of n= 1the data of 12b can record on the 
angle of 51 degrees on a disk. In the case of n= 2the data of 18B is recordable 
similarlyand when it is n= 12the data of 271 B can record on the angle range of 336 
degrees of a disk. In this inventionby encoding and decoding with the computing 
equation of EDC and ECC which are shownwhen data volume is smallit calculates 
to drawing 14 (c) and (d) the same with having put 0 into the remaining data of 
188Band is recorded on it with small storage capacity. For this reasonproduction 
tact can be shortened. When carrying out laser trimming like this inventionthe 
scalability mentioned above has an important meaning. That iswhen performing 
laser trimming at a factoryit becomes important to shorten production tact. In 
order to carry out 1 1 trimmingin a low-speed deviceit needs for recording 
thousands of [ of maximum capacity ] 10 seconds or more. Since the production 
tact required of production of a disk is 4 seconds about one diskif it records 
maximum capacitythe baton of production will fall. On the other handsince the 
Disk ID number is a subject as a use of this invention at the beginningfor 
exampleabout 10B may be sufficient as the capacity of a PCA area. Since the 
floor to floor time of do [ 10B writing / 271 B record of ] of laser increases by 6 
timesa production cost goes up. A production cost and time are reduced by using 
the scalability method of this invention. 

[0148]In the case of n= 1 shown in the 33rd (b) in the inside of ECC decoders 928 
in the playback equipment side shown in drawing 15 As shown in drawing 14 (b)it is 
effective in the ability to carry out the error correction of the data of 12b to 271b 
in the same program by considering that the data of 0 is altogether contained from 
the data line 951 e to 951zand doing the error correction operation of EDC and 
ECC of drawing 14 (c) and (d). In this casesince the number of program steps 
decreasesit is effective in that there may be little ROM capacity of a 
microcomputer. 

[0149]The pulse width at the time of reproducing the width of a stripeas shown in 
drawing 36 is for or less about 1 of one cycle / 2. Since there are three kinds of 
1Tand 2T and 3T as an interval of a stripe1/3 or less is the ratio closed to the 
whole surface product of one track of the sum of the area of all the stripes on 1 
track. By carrying out this workthe reflectance of a stripe part becomes 
2/3i.e.about 50%by the disk of 70% of standard reflectanceand since the focus 
control also of a general ROM disk player is possibleit is effective in the PCA 
section being renewable. 

[0150](F) Nextexplain an example of encryption (a digital signature is included) of 



the bar code mentioned aboveand other utilizing methods of a bar code using 
figures. 

[0151](a) Here describes an example of the process of encryption of a bar 
codeand the process at the time of reproduction firstreferring to drawing 45 . 
[0152]That isas shown in drawing 45 ID number 4504 peculiar to each optical disc 
is generated by the ID generating part 4502. Simultaneously with ita digital 
signature is performed by the ID signature part 4503 to each ID number using a 
specific public key and a corresponding specific secret keyAs a result of the digital 
signature4505 makes it correspond with each ID number 4504and is sent to the 
pressing plant 4501 as a series of data. This digital signature is performed in an ID 
number in the code encoder 4508 for what was enciphered with the secret key of 
the public key system code function. The public key corresponding to this secret 
key is sent to the pressing plant 4501. At the pressing plant 4501 bar code record 
of 4505 is carried out with the PCA writer 4507 as a result of the digital signature 
corresponding to the ID number and it which have been sent to the PCA area of 
the optical disc 4506 as for the account of the upper. The above-mentioned public 
key is beforehand recorded on original recordingi.e.a pit section. And in the 
playback equipment (player) 4509. Thusthe created optical disc 4506 is seta public 
key is read from a pit sectionand from the bar code of a PCA areathe result of an 
ID number and its digital signature is read by the code decoder 4510and is 
decoded using a public key. A decoding result is sent to the collating part 
4511andin a right casedigital signature data continues the reproduction motion of 
an optical disc as a result of a judgment. As a result of a judgmentwhen digital 
signature data is not rightoperation is stopped. What is necessary is just to 
compare whether the decoding result and the plaintext of ID are in agreementwhen 
the plaintext of digital signature data and ID is recorded on the PCA area. When 
only digital signature data is recorded on the PCA areait compares by performing 
error checking. Thusif it enciphers with public key encryptiononly a soft contractor 
with a secret key can publish a new ID number. Thereforesince only the code of ID 
of the same number will be recorded on a PCA area even if the disk of a pirate 
edition is madeit is effective in the use of a pirated disk being limited substantially. 
It is because the soft unauthorized use of the same ID number can be prevented 
by applying network protection in this case. It cannot be overemphasized that the 
described method explained by drawing 45 can be used also in the Internet. 
[0153](b) Nextdescribe another embodiment about other utilizing methods of a bar 
code using drawing 46 . 

[0154]This embodiment is an example which records the key to the encryption 
used in the case of communication on a PCA area as a bar code which explained 
[ above-mentioned ]. 

[0155]That isas shown in drawing 46 the pressing plant 4601 has a public key of a 
public key system code function as the table 4602 as an ID number and an 
encryption key corresponding to it. At the pressing plant 4601 these ID numbers 
and the public key corresponding to it are recorded to PCA area 4605 of the 
optical disc 4604 using the PCA writer 4603. 



[0156]Nexta user purchases the optical disc 4604 created by carrying out in this 
wayand the case where it is played is explained. For examplethe case where the 
movie software recorded on the optical disc is seen can be considered. In order 
for a user to see the movie of the optical disc 4604it is necessary to take the 
necessary procedure for fee collection to the system management center 4610and 
to get the password which makes playback possible by it. 
[0157]Thereforea user sets the optical disc 4604 first. With the software for 
communication of the personal computer 4606a PCA area etc. are reproduced and 
a public key is read. If an own credit card number and recitation number are 
inputted by the userit will be enciphered by the code decoder 4607 by a public 
keyand will be transmitted to the system management center 4610 through the 
communication line 4620. In the system management center 4610the 
communications department 461 1 reads the ID number of a plaintext from send 
data. And the communications department 461 1 discovers the secret key 
corresponding to the ID number out of the cryptograph key table 4612and decodes 
send data. That isthe system management center 4610 has beforehand the 
cryptograph key table 4612 showing the correspondence relation between I 
number and the secret key corresponding to a public key. The system 
management center 4610 is charged based on a users credit card number and 
recitation number in the decode data. Simultaneously with ita password is 
published to the user. This password is **(ed) for the ID number of a diskand the 
number of the specific movie in that disk 4604or computer software. With that 
passwordthe user who got this password can see a desired movieor can install 
computer software. 

[0158]Thussince a public key is recordable on an optical disc as a bar code 
beforehand according to this embodimentthere is an effect referred to as being 
able to save for a system management center like before the time and effort and 
time of sending a user a public key by separate post. Security can be maintained 
at it even if it passes a communication key (public key) to the pressing plant 
where security is not managed. Since the public key is changed for every diskeven 
if the security of the disk of one sheeti.e.a one useris brokenother users' security 
is maintained. Since a public key is different for every one diskit has an effect of a 
possibility that the 3rd person may do illegal order decreasing. If the public key for 
communication is recorded on original recordingthe 3rd person cannot prevent 
ordering unjustly. Although drawing 46 explained the case where a public key was 
usedas a key for communicationeven if it uses not only this but a secret keythere 
is same effect. Howevercompared with the case where a public key is usedslight 
security falls in this case. It cannot be overemphasized that the method explained 
by drawing 46 can be used also in the Internet. 

[0159]How a password cancels scramble and a code using the network explained 
by drawing 46 is concretely explained using drawing 22 . At Step 901a of the flow 
chart of drawing 22 at the time of NOa scramble identifier investigates whether it is 
ONit progresses to Step 901 band the software in a disk continuesif scramble is 
not carried out. At Step 901binvestigate at the time of Yes and whether the 



scramble of the software is carried out at the time of Yes. Connect with a 
personal computer network at Step 901cand a user inputs user ID and soft ID at 
Step 901bWhen there is drive ID at Step 901cthe data of drive ID is sent to a 
password issue center at Step 901 flf payment is checkedthe code operation of 
drive ID and soft ID will be done using a sub secret key at 901 g of stepsa 
password will be generateda password will be transmitted to a userand it will 
progress to Step 901 h. In a users personal computera password is calculated by a 
sub public key and it compares with drive ID. If it is O.K.it progresses to Step 
901nand soft scramble and code are canceled. 

[0160]Nextit confirms whether it returns to Step 901c and there is disk ID at Step 
901 h at the time of NOand if it is Yesthe data of disk ID is sent to a password 
issue center at Step 901 i. If payment is checkedthe code operation of disk ID and 
soft ID will be done using a sub secret key at Step 901jand a password will be 
generated. This password is transmitted to a userand in a user's personal 
computera password is calculated by a sub public key at 901 m of stepsand it 
compares with disk ID. If collation is O.K.a releasing scramble is performed at Step 
901 n. 

[0161]Thusthe soft scramble and code in a disk can be canceled by 
communicating with a password issue center in a network using disk ID. In the 
case of disk ID of this inventionsince ID differs for every sheetpasswords also 
differ and it is effective in security being high. Although encryption communication 
was omitted in drawing 22t he code of the public key recorded on communication 
between Step 901 i and Step 901j by PCA like drawing 46 is usedand the security 
of the data which communicates goes up by enciphering. Thereforeit is effective in 
the ability to transmit individual accounting information safely also by the low 
means of communication of security like the Internet. 

[0162]The subordinate matter relevant to the playback by the side of a player is 
explained from the manufacture of an optical disc which once finished first portion 
(I) and explanation of latter half part (H)next was explained in above-mentioned 
[ of first portion (I) ] (A) - (E) above. 

[0163](A) Explain the low-reflection-parts address table which is a position 
information list of low reflection parts. 

[0164](a) That isform laser marking at random by a pirate edition prevention mark 
creation process at a factory beforehand. Thusa same [ the formed laser 
marking ]-shaped thing cannot be made. At the following processas the low 
reflection parts 584 were mentioned above for every diskin the case of DVDit 
measures with resolution of 0.13 micrometer and the low-reflection-parts address 
table 609 as shown in drawing 13 (a) is created. Here drawing 13 (a) is a figure 
showing the low-reflection-parts address table etc. of regular CD created by this 
embodimentand drawing 13 (b) is a figure in case unjust reproduction of the CD is 
carried out. It enciphers by a one-way function as shows drawing 18 this low- 
reflection-parts address table 609and as shown in drawing 2 the low reflection 
portions 584C-584e without the reflecting layer of barcode form are recorded on 
the most-inner-circumference part of a disk in the 2nd reflecting layer formation 



process. Drawing 18 is a flow chart of the disk collation by the one-way function 
used for encryptionand as shown in drawing 13 in regular CD and CD reproduced 
unlawfullythe low-reflection-parts address tables 609 and 609x differ substantially. 
It is because the laser marking cannot make a same-shaped thing as one of 
factors was mentioned above. That the address of the sector beforehand assigned 
in the disk is also different between the original recording of a disk is the 2nd 
factor from which both differ substantially. 

[0165]That isthe difference in the position information acquired by the regular disk 
and a pirated disk is explained about marking herereferring to drawing 13 . In the 
figureit is a case where the 1st and 2nd factor of the above has lapped. Marking is 
formed on [ two ] the disk. That isto marking of the mark number 1 in the case of 
regular CDthe position of the 262nd clock has the 1st mark from the starting point 
in the sector of the logical address a1 as shown in the address table 609. Since 
one clock is 0.13 micrometer in the case of DVDit is measured in this accuracy. 
Nextin the case of pirate edition CDit is in the position of the 81st clock in the 
sector of the address a2 as shown in the address table 609x. Thussince the 
position of the 1st mark is different in a regular disk and a pirated diska pirated 
disk can be discovered. Similarlythe positions of the 2nd mark also differ. In order 
to coincide this regular disk and position informationunless it processes the 
reflection film of the 262nd position of the sector of the address a1 in 1 clock 
uniti.e.the accuracy of 0.13 micrometerthe pirated disk does not operate. 
[0166]As the example shown in drawing 1 6 shows to drawing 1 7 a regular disk 
differs in the value of the low-reflection-parts address tables 609 and 609x from 
the disk by which unjust reproduction was carried out. Like drawing 16 (8)by a 
regular diskalthough the ends of a start are m+14 and m+267 by next track of the 
mark lit is set to m+21 and m+277and differs with the disk by which illegal 
reproduction was carried out like drawing 1 6 (9). In this wayas shown in drawing 
17the values of the low-reflection-parts address tables 609 and 609x differand a 
duplicated disk can be distinguished. When illegal duplicate contractors reproduce 
a disk with this low-reflection-parts address table 609they need to perform laser 
trimming correctly with the resolution of a reproduction clock signalas shown in 
drawing 16 (8). 

[0167]As shown in drawing 20 (5) which is a figure showing the wave form chart of 
the PLL reproduction clock signal in a photo-regenerating signalwhen the cycle T 
of one pulse of a playback clock pulse is converted into the distance on a diskwith 
a DVD diskthe interval on the disk of these 1 pulse is set to 0.13 micrometer. 
Thereforeit is required that a reflection film should be removed with submicron 
resolution of 0.1 micrometer to carry out illegal reproduction. When surely the 
optical head for optical discs is usedit can record on record film like CD-R in 
submicron accuracy. Howeverthis regenerative waveform becomes like drawing 9 
(C)and the unique waveform 824 like drawing 9 (a) is not acquired unless a 
reflection film is removed. 

[0168](b) Thereforelaser trimming using high power lasersuch as YaGas the mass 
production method of the pirate edition which takes and removes this reflection 



film is considered as 1st method. Under the present circumstancesthe several 
micrometers process tolerance of the highest-precision laser trimming for work is 
not acquired. It is said that 1 micrometer is a limit of process tolerance also in 
laser trimming for mask correction of a semiconductor. That isit is difficult to 
attain the process tolerance of 0.1 micrometer with a volume production level in 
laser trimming. 

[0169](c) Although the X-ray aligner and ion beam machining device for processing 
of a semiconductor mask of very large scale integration are knownhaving attained 
process tolerance submicron now as second methodln order for a very big-ticket 
device to also take the floor to floor time per sheetif it is processed for every one 
diskthe cost of one sheet will become big-ticket. Thereforein presentit will be the 
cost which exceeds the selling price of almost all regular disksand the meaning 
which it becomes impossible to take profit and makes a pirated disk will be lost. 
[0170](d) In laser trimming which is the 1st method as mentioned abovesince 
submicron lithography is difficultthe mass production of a pirated disk is difficult. 
In submicron lithography artsuch as X-ray lithography which is the 2nd methodthe 
cost per sheet starts too much and production of a pirated disk becomes 
meaningless on the financial side. Thereforethe duplicate of a pirate edition is 
prevented before submicron mass production process art of low cost being put in 
practical use. Since it is the far future that such art is put in practical 
useproduction of a pirate edition is prevented. Since a pirated disk cannot be 
reproduced unless it doubles an up-and-down pit and pastes together with 
sufficient accuracyas shown in drawing 47 when low reflection parts are provided 
in each class of a two-layer diska preventive effect goes up further. 
[0171](B) Nextexplain the matter which specifies the arrangement angle on the 
disk of low reflection parts like predetermined. 

[0172]In this inventionthere is pirate edition preventive effect sufficient on just a 
reflecting layer leveli.e. low-reflection-parts marking. In this caseeven if original 
recording is a replicait has a preventive effect. Howevera preventive effect is 
further heightened by combining with the pirate edition prevention art of an 
original recording level. If the arrangement angle on the disk of low reflection parts 
is specified as shown in Table 532a of drawing 1 3 (a)and Table 609the pirate 
edition contractor needs to reproduce correctly to the state of the arrangement 
angle of each pit of original recording. In order that the cost of a pirate edition 
may go updepressor effect goes up further. 

[0173](O Herethe above-mentioned principle of operation in the explanation about 
reading of the optical marking nonreflective part in the optical disc which pasted 
the disk of two sheets together describes focusing on the point of not having 
touched. 

[0174]That isin the resolutioni.e.a DVD standardwhose address number of a 
starting positionframe numberand clock number are 1t units like drawing 16t he 
optical mark of this invention can be correctly measured with resolution of 0.13 
micrometer with a common player. How to read the address of the optical mark of 
drawing 16 is shown in drawing 20 and drawing 21 . Since it is the same principle of 



operation as drawing 16explanation of the signal (1) of drawing 20 and drawing 
21(2)(3X4)and (5) is omitted. 

[0175]Herecorrespondence with drawing 16 which is a detecting position principle 
figure of the low reflection parts in the case of CDand drawing 20 in the case of 
DVD and drawing 21 is described. 

[0176]Drawing 16 (5) corresponds to drawing 20 (1) and drawing 21 (1). The 
reproduction clock signal of drawing 16 (6) corresponds to drawing 20 (5) and 
drawing 21 (5). The address 603 of drawing 16 (7) corresponds to drawing 20 (2) 
and drawing 21 (2). 

[0177]Frame SynC604 of drawing 16 (7) corresponds to drawing 20 (4) and drawing 
21 (4). The start clock number 605a of drawing 16 (8) corresponds to the 
reproduction channel clock number of drawing 20 (6). It replaced with the end 
clock number 606 of drawing 16 (7)and compression of data is measured using the 
marking length of 6 bits in drawing 20 (7) and drawing 21 (7). 

[0178]In CD and DVDdetecting operation is fundamentally the same so that it may 
illustratebut as shown in 603a as a difference in the 1st at the layer identifier of 
the 1-bit mark of drawing 20 (7)it differs in that that identifier which the number of 
low reflection parts is oneor is two-layer is contained. In the two-layer case of 
DVDa preventive effect increases as mentioned above, as the difference in the 
2nd — linear recording density — double [ near ] — since it is highl t of a 
reproduction clock becomes short with 0.13 micrometerthe detection power of 
position information goes up moreand a preventive effect is high. 
[0179]In the case of drawing 20when a two-layer— type optical disc with a two- 
layer reflecting layer is usedthe signal of eyes is shown furtherand a signal (1) 
shows the state where the starting position of the optical mark of the 1st layer 
was detected. Drawing 21 shows the state of the signal of a two-layer eye. 
[0180]When reading a two-layer eyefrom the one-layer two-layer part changeover 
section 827 of drawing 15a switching signal is sent to the focus control part 
828and a focus is switched to two-layer by the focal actuator 829 from one layer. 
By drawing 20's showing that it is an address (n)and counting the frame alignment 
signal of a signal (4) at a counter shows that it is in the frame 4. The PLL 
reproduction clock number of a signal (5) is knownand the optical marking position 
data of a signal (6) is obtained. An optical mark can be measured with resolution of 
0.13 micrometer with a common noncommercial DVD player using this position 
data. 

[0181](D) Nextexplain related matters to the pan of the optical disc which pasted 
the disk of two sheets together. 

[0182]Drawing 21 shows the address-position information on optical marking 
completed to the two-layer eye. As the process (b) of drawing 7 showedin order 
for a laser beam to make one layer and two-layer penetrate and to open it in the 
same holeit is carrying out the shape where the nonreflective part 815 made to 
the reflecting layer 802 of the 1st layer and the nonreflective part 826 made to 
the 2nd reflecting layer 825 are the same. The perspective view which expressed 
this state to drawing 47 shows. In this inventionafter pasting the transparent 



substrate 801 and the 2nd substrate 803 togetherlaser is made to penetrate and 
the same mark as two-layer is created. In this casesince it is random in that 
coordinates arrangement of a pit differs between one layer and two-layerand the 
physical relationship between one layer at the time of laminationand twoHayerin 
one layer and two-layera mark is formed in a respectively different bit sectionand 
completely different position information is acquired. These two position 
information is enciphered and a pirate edition prevention disk is created. When it is 
going to reproduce this disk unjustlyit is necessary to coincide a two-layer optical 
mark in the accuracy of about 013 micrometers respectively. Although it is 
impossible to coincide an optical mark and a pit and to reproduce them by an 
optical mark in the accuracy of 0.13 micrometeri.e.0.1 micrometeras mentioned 
above under the present circumstancesmass production technology which can 
carry out trimming of the one-layer disk in large quantities with the process 
tolerance of 0.1 micrometer in low cost may be realized in the future. Even in this 
casesince simultaneous trimming of the disk of two upper and lower sides is 
carried out in the case of the two-layer lamination disk 800it is necessary to 
double pit arrangement of two upper and lower sidesand an optical mark in the 
accuracy of several micrometers. Howeverit is next to impossible to paste 
together in this accuracy with the temperature coefficient of a PORIKA boardetc. 
For this reasonwhen the two-layer disk 800 is made to penetrate laser and an 
optical mark is createda pirate edition prevention mark with it is obtained. [ a 
remarkable duplicate and ] [ difficult ] For this reasonthe effect that a pirate 
edition preventive effect becomes high is acquired. 

[0183]The optical disc in which the pirate edition preventing process was 
performed as mentioned above is completed. In this casewhen a disk process and 
a laser cut process are inseparable like a single plate in the case of a pirate 
edition prevention useprocessing of the secret key of the encryption process 
which was united with the laser cut processand a code will be performed in a disk 
factory. That isthe single plate method needs to pass the secret key for codes 
which a software company has to a disk factoryand the confidentiality of a code 
falls substantially. On the other handlaser trimming can separate thoroughly [ a 
disk manufacturing process ] the method which carries out laser processing to the 
lamination disk which is one correspondence of this invention. Thereforelaser 
trimming and encryption work can be done also at the factory of a software maker. 
In order that it is not necessary to pass the secret key of the code which a 
software maker has in a disk factory and the secret key of a code may not come 
out to the exterior of a software makerthe confidentiality of a code improves 
substantially. 

[0184](E) If it is processed with a general-purpose laser-trimming device with a 
process tolerance of tens of micrometersthe regular contractor can make a 
regular disk from this inventions© that clearly from having stated above. Although 
0.13 micrometer is required of the accuracy of measurementthis can be measured 
in the general circuit of a noncommercial DVD player. A regular disk is producible 
by enciphering this measurement result with the secret key of a code. That isonly 



a secret key and the measuring instrument of the 0.13-micrometer accuracy of 
measurement are required of a regular contractorand the process tolerance 
demanded is tens of micrometers with bad figures triple [ 2-]. Thereforea common 
laser beam machining device may be used. On the other handsince the pirate 
edition contractor does not have a secret keyhe cannot but copy the code of a 
regular disk as it is. It is necessary to process the physical mark corresponding to 
the position information on this codei.e.the position information on a regular 
diskwith the process tolerance of 0.13 micrometer. That isit is necessary to create 
a low-reflection-parts mark with the processing machine of process tolerance 
higher double figures than a regular contractor's processing machine. Even if the 
mass production by this process tolerance high double figuresi.e.the accuracy of 
0.1 micrometerconsiders the near future also technically and economicallyit is 
difficult For this reasona pirated disk will be prevented during DVD standard 
continuation. That isone point of this invention generally has the accuracy of 
measurement in the point of using it being higher than process tolerance several 
figures. 

[01 85]In the case of CLVthe above thing uses that coordinates arrangement of 
the address of original recording differs as mentioned above. The result measured 
about the position of the address of actual CD is shown in drawing 48. 
Generallydisk original recording has two kindswhat made rotate a motor and was 
recorded with several certain rotation ball constant angular velocity (CAV)and the 
thing which made rotate a disk and was recordedfixed linear velocity 
(CLV)i.e.Constant Linear Velocity. Since a logical address is arranged on a 
predetermined angle in the case of a CAV diskeven if the physical arrangement 
angle on a logical address and original recording creates original recording what 
timesit is completely the same. Howeverin order to control only linear velocity in 
the case of a CLV diskthe arrangement angle on the original recording of a logical 
address becomes random. Since linear velocity differs from a tracking pitch and 
the starting point delicately each time and this error is accumulated even if it 
records the completely same data with an original recording preparation device as 
shown in the arrangement measurement result of the logical address of actual CD 
of drawing 48physical arrangement differs. In drawing 48with a circle [ white ] 
shows the arrangement on the disk of each logical address of the original 
recording created to the 1st timeit creates to the 2nd time and the 3rd timeand a 
black dot and a triangle show arrangement of original recording, thus — whenever 
it creates original recording — physical arrangement of a logical address — things 
things are understood. Drawing 17 is a comparison figure of the low-reflection- 
parts address table of a regular disk and the disk by which unjust reproduction was 
carried out. 

[0186]In the abovethe prevention method of the original recording level was 
described. When this is created [ the original recording of CLV record like CD or 
DVD ] using an original recording preparation device from the same logical dataas 
it shows drawing 48in a regular disk and a pirated diskthe physical arrangement on 
the original recording of each pit differs for every original recording. Discernment 



of a regular disk and a pirated disk is performed paying attention to this point. The 
pirate edition prevention art of an original recording level can prevent the pirate 
edition of the logical level which copied only the data of the regular disk simply, 
howeverit is possible to create the original recording of the replica of the 
completely same physical shape as a regular disk by the pirate edition contractor 
who has more advanced art these days appearingand melting the PORIKA board of 
a regular disk. In this casethe pirate edition prevention method of an original 
recording level will be broken. In order to prevent production of this new pirated 
diskin this inventionthe pirate edition prevention method of the reflecting layer 
level which carries out marking to a reflection film was devised. 
[0187]In the method of this inventionwhen metaphor original recording removes 
some reflection films at a reflection film creation process as mentioned above for 
every one same disk fabricated but using original recordingmarking is created. 
Thereforethe position and shape of low-reflection-parts marking differ from each 
other for every disk. It is usually next to impossible at a process to delete a 
reflection film selectively correctly in submicron accuracy. Thereforesince 
reproducing the disk of this invention is not materialized economicallythe effect of 
copy protection is high. 

[0188]The detection flow chart figure of duplicate CD by a low-reflection-parts 
address table is shown in drawing 19. With designs of the optical head of playback 
equipmenta circuitetc.although the time delays which detection of an optical mark 
takes are very fewthey change. This circuit delay time TD can be predicted at the 
design or mass production time. An optical mark measuresthe clock numberi.e.the 
timefrom a frame alignment signaland acquires position information. For this 
reasonunder the influence of this circuit delay timean error arises in the detected 
information of the position information on an optical mark. Thenit judges that even 
a regular disk is a pirated diskand trouble is given to a regular user. Thenthe 
device which reduces the influence of circuit delay time TD is expressed. Since 
the error of a number clock arises in the measured value of the position 
information on an optical mark by the crack attached after the purchase of a disk 
in order that a reproduction clock signal may break offas a measure about 
thisWhile recording the permissible error 866 and the number of times 867 of 
success of drawing 20 on a disk and accepting the permissible error of the 
measured value at the time of playback according to the actual conditionWhen the 
number of times 867 of success is reachedby permitting playback explains the 
device for which an owner of a copyright can control the tolerance level of the 
error by the crack of the surface of a disk at the time of shipment of a disk using 
drawing 19. 

[0189]That isin drawing 19a disk is played at Step 865a and the position 
information enciphered from the bar code Records Department or the pit Records 
Department of this invention comes to hand. Decoding or signature verification is 
performed at Step 865band the position information list of an optical mark is 
obtained at Step 865C. Nextwhen time delay TD of the regenerative circuit is 
contained in the circuit delay time storage parts store 608a of drawing 15 of 



playback equipmentfrom Step 865hTD is read and it progresses to Step 865x. 
When there is no TD in playback equipmentor when the conversion command is 
recorded on the diskit progresses to Step 865d and goes into the measurement 
routine of a standard time delay. When address Ns-1 is detectedthe starting 
position of the next address Ns is known. A frame alignment signal and a 
reproduction clock are counted and the optical mark of a standard is detected at 
Step 865f. Circuit delay time TD is measured and memorized at 865 g of steps. 
This operation is the same as the operation later mentioned using drawing 16 (7). 
The optical mark which is in the address Nm at Step 865x is measured. In 
SUTEBBU 865i865j865kand 865mthe position information on an optical mark is 
detected by clock resolution-of-the-identity ability like Steps 865d865y865fand 
865y. Nextit goes into the detection routine of a pirated disk at Step 865n. 
Firstcircuit delay time TD is amended. The permissible error 866i.e.ta and the 
number of times 867 of successwhich are recorded on the disk shown in drawing 
20 at Step 865p are readand the position information measured at 865 g of steps 
compares whether it has fitted in the range of the permissible error ta. It confirms 
whether if this result was O.K. at Step 865rthe compared number of marks 
reached the number of times of success at Step 865sif it is O.K.it distinguishes 
from a regular disk at Step 865uand playback is permitted. When the number of 
times of success is not reachedit still returns to Step 865z. In NOat Step 865rit 
confirms whether there is less number of times of erroneous detection than Na at 
Step 865fandonly in O.K.returns to Step 865s. When it is not O.K.at Step 865vit 
judges with an inaccurate disk and stops. 

[0190]Since circuit delay time TD of playback equipment is recorded in ROM of IC 
as mentioned abovethe position information on an optical mark is acquired more 
correctly. Since the judging standard of a pirated disk can be changed according to 
the actual condition to the crack attached to the disk after purchase by setting 
the number of times of success to the permissible error 866 for every software of 
a diskit is effective in the probability which carries out a regular disk in a 
misjudgment exception becoming low. 

[0191]A pirate edition can be prevented even if it is reproduced by the original 
recording level by providing the pirate edition prevention method by the physical 
mark of a reflection film level which provides a physical mark in the prepit area of 
the reflection film of a disk as what is replaced with the physical mark of the 
conventional original recording levelas the above-mentioned embodiment explained. 
[0192]According to the above-mentioned embodimenta new optical-disk-recording 
means to record on a two-sheet lamination optical disc secondarily by laser was 
used. Firstthe physical mark was created at random at the 1st stepand then the 
physical mark was measured by the accuracy of measurement with high 0.13- 
micrometer width at the 2nd step. This position information was enciphered at the 
3rd stepand bar code record was carried out by tens of micrometersi.e.the usual 
process toleranceat the optical disc using the above-mentioned secondary 
recording device. In this wayfarther high accuracyfor exampleO.1 micrometer of 
optical mark position informationwas obtained in the process tolerance of the 



usual device. Since a commercial processing optical mark is not processible in this 
accuracy of 0.1 micrometermanufacture of a pirate edition can be prevented. 
[0193]According to the above-mentioned embodimentthe position information on a 
different pirate edition prevention mark for every disk of this invention was used 
as a disk identifier. Disk ID which cannot be altered is given for every sheet by 
compounding the serial number of position information and a diski.e.disk IDcarrying 
out digital signature encryptionbar-codeHzing itand carrying out overwrite to the 
predetermined region of a prepit area. Since ID differs for every one completion 
diskpasswords also differ. Thereforein other diskspassword security of this 
password improves in order not to operate. Operation of the disk is eternally 
attained by recording a password on a disk secondarily by secondary record of 
this invention. 

[0194]First portion (I) was described as 1 use mode of a bar code focusing on the 
case where a bar code is used for the prevention art of the pirate edition of a disk. 
In this caseas shown in drawing 2the tracking in that specific region is disturbed 
by the specific region (it is also called a stripe region) of a prepit area by the bar 
codes (stripe) 584c-584e by which overwrite was carried out. Thereforeif the 
marking 584 by a laser beam is formed in the specific region which records the bar 
codes 584c-584e as shown in drawing 2it will become difficult to measure the 
address clock position of marking correctly. Thereforeby forming the marking 941 
in the pit region 941a of a radius position other than the radius position of the 
stripe region 923aas shown in drawing 39it is stabilized per clock and the position 
of the marking 941 can be measuredas drawing 20 (5) showed. For this reasonit is 
effective in being stabilized more and being able to perform distinction of a pirate 
edition. 

[0195]By forming marking of the pinhole which destroys only a number track as 
shown in drawing 39 in this caseas soon as an effect does not increase an errorit 
is. [ that pirate board prevention is realized within the limits of the present 
standard ] 

[0196]It may be made to record the above-mentioned marking 941 on the guard 
band region 999 shown by drawing 30. Since only the address is recorded and data 
is not recordedthere is an effect that the fault that other data is destroyed does 
not arise by record of the above-mentioned marking 941 in the above-mentioned 
guard band region 999. 

[01 97]It is the disk provided with the structure where the reflection film was 
sandwiched directly or indirectly by two members which consist of materials which 
do not disappear with the laser of this inventionAlthough the above-mentioned 
embodiment explained the case where it used for secondary record like a bar 
codeor pirate edition prevention arteven if it applies an optical discwherein 
marking is performed to the reflection film by laser to the art of not only this but 
othersit is easy to be natural [ an optical disc ]. Although this optical disc of this 
invention explained the disk which provided the glue line in between and pasted 
two substrates together by the above-mentioned embodimentWhat is necessary is 
just the structure where the reflection film was sandwiched directly or indirectly 



by two members which there may not be not only this but any glue lineor other 
members like a protective layer may existand consist of materials which do not 
disappear with laser in short, what pastes this optical disc of this invention 
together by the above-mentioned embodiment again — although it carried out and 
the case where a substrate was used was explainednot only this but protective 
layers etc. may be other membersand what is necessary is just a member which 
consists of material which does not disappear with laser in short 
[0198]As mentioned abovesince pit data and bar code data can be read using the 
same optical pickup by this invention's bar-code-izing ID peculiar to a disk etc.for 
exampleand carrying out overwrite to the usual pit regionFor examplethe effect 
that the structure by the side of playback equipment becomes easier is 
demonstrated. 

[0199]When bar-codeHzing position information on marking as ID peculiar to a 
diskthe effect that the prevention capability of unjust duplicatessuch as a pirate 
editioncan be further raised compared with the former is demonstrated. That 
iswhen the conventional pirate edition prevention art created the metallic mold of 
a diskthe method of making the arrangement of a pit move in a zigzag direction 
purposely etc. was takenfor example. In such a conventional waythe pirate edition 
was able to be easily made from the optical disc made regularly by shooting the 
shape of a metallic mold just as it isand taking. Howeversince marking is formed in 
a reflection film of a laser beam and the position information is bar-code-ized as 
mentioned aboveboth contents cannot be coincided. Thereforethe effect 
mentioned above is demonstrated. 
[0200] 

[Effect of the Invention]As explained abovewhen forming a bar code with laser 
trimmingthe optical disc concerning this invention can absorb the erroreven if the 
width of the trimming blurs somewhatand has the effect of not needing the pulse 
of still more nearly various width. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The manufacturing process and secondary record process drawing of a 
disk in this example 

[Drawing 2] The mimetic diagram and wave form chart of a disk in working example 
[Drawing 3] The flow chart of the process of recording the enciphered position 
information by a bar code on a disk in this example 

[Drawing 4] The creation process and secondary record process drawing of a disk 
in this example 

[Drawing 5] The creation process and secondary record process drawing of a disk 
in this example 

[Drawing 6] Creation process drawing of the two-layer disk in this example 
[Drawing 7] Creation process drawing of the two-layer disk in this example 



[Drawing 8] (a) The enlarged drawing of the lamination type nonreflective part in 
this example 

(b) The enlarged drawing of the single plate type nonreflective part in this example 
[Drawing 9] The regenerative waveform figure of the nonreflective part in this 
exampleand the top view of original recording. 

[Drawing 10] The sectional view of the nonreflective part in this example 
[Drawing 11] The mimetic diagram based on the result of having observed the 
section of the nonreflective part in this example with the transmission electron 
microscope 

[Drawing 12] The sectional view of the disk in this example 

[Drawing 13] The physical plot plan of the address of CD 

[Drawing 14] The data configuration figure showing the composition of the 

equivalent data for ECC encoding / day encoding 

[Drawing 15] The block diagram of the low-reflection-parts position detector in 
working example 

[Drawing 16] The principle figure of the address clock detecting position of the low 
reflection parts in working example 

[Drawing 17] The comparison figure of the low-reflection-parts address table of a 
regular disk and a duplicated disk in working example 

[Drawing 18] (A) The flow chart about the encryption at the time of using the RSA 
function in the working exampleetc. 

(B) The flow chart of the collation process of the position information in the 
working example 

[Drawing 19] The flow chart of the low reflection position detecting program in 
working example 

[Drawing 20] The detected wave figure of the making signal of the 1st layer in this 
example 

[Drawing 21] The detected wave figure of the making signal of the two-layer eye in 
this example 

[Drawing 22] The flow chart which shows the change of the operation and drive ID 
of a scramble identifier in program installation of this exampleand disk ID 
[Drawing 23] The block diagram of the stripe recorder in an embodiment 
[Drawing 24] The figure showing the signal wave form and trimming shape of a case 
of RZ record in an embodiment 

[Drawing 25] The figure showing the signal wave form and trimming shape at the 
time of carrying out NRZ record 

[Drawing 26] The figure showing the signal wave form and trimming shape of a case 
of the PE-RZ record in an embodiment 

[Drawing 27] The plan and signal waveform diagram of a stripe of a disk in an 
embodiment 

[Drawing 28] (a) is a perspective view of the optical condensing part in an 
embodiment. 

(b) is a figure showing the stripe arrangement and the emitted pulse signal in an 
embodiment. 



[Drawing 29] (a) is a perspective view of the optical condensing part to which the 
optical deflector in an embodiment was added. 

(b) is a figure showing the stripe arrangement and the emitted pulse signal in an 
embodiment. 

[Drawing 30] The figure showing arrangement of the stripe on the disk in an 
embodimentand the contents of CDC 

[Drawing 31] The flow chart which changes CAV and CLV in the stripe 
reproduction in an embodiment 

[Drawing 32] The figure showing the stripe region and address area of a disk in an 
embodiment 

[Drawing 33] The data configuration figure after ECC encoding in an embodiment 

[Drawing 34] The data configuration figure of a synchronous code 

[Drawing 35] The lineblock diagram of LPFand the wave form chart after an LPF 

addition 

[Drawing 36] (a) is a regenerative signal waveform figure in an embodiment, 
(b) is a figure for explaining the dimensional accuracy of the stripe in an 
embodiment. 

[Drawing 37] The signal waveform diagram of the synchronous code in an 
embodimentand a laser emission pulse 

[Drawing 38] The figure showing the procedure which reads CDC in an embodiment 
and is reproduced 

[Drawing 39] The plan of the disk characterized [ physical ] by optical marking of 
the pinhole shape in an embodiment 

[Drawing 40] The figure showing the procedure in an embodiment which reproduces 
a PCA area in the state of the tracking on 

[Drawing 41] The block diagram of the playback equipment of the rotational speed 
control in an embodiment 

[Drawing 42] The block diagram of the playback equipment of the rotational speed 
control in an embodiment 

[Drawing 43] The block diagram of the playback equipment of the rotational speed 
control in an embodiment 

[Drawing 44] The figure showing the pirate edition prevention algorithm in an 
embodiment 

[Drawing 45] The explanatory view of encryption of the bar code in an embodiment 
[Drawing 46] The figure showing other examples of use of the bar code in an 
embodiment 

[Drawing 47] The perspective view of the nonreflective part of the bilayer disk in 
an embodiment 

[Drawing 48] The comparison figure of the coordinates position of the address 
according to original recording in an embodiment 
[Description of Notations] 
584 Low reflection parts 

586 Low reflection light volume primary detecting element 

587 Luminous energy level comparator 



588 Light volume reference value 

599 A low-reflection-parts start / end position primary detecting element 

600 Low-reflection-parts position detector 

601 Low-reflection-parts angular-position signal output part 

602 Low-reflection-parts angular-position primary detecting element 

605 Low-reflection-parts starting point 

606 Low-reflection-parts end point 

607 Time lag amendment part 

816 Disk manufacturing process 

817 Secondary record process 

818 The step of a disk manufacturing process 

819 The step of a secondary record process 

820 An about one soft work step 

830 Encoding means 

831 Public key system encryption 

833 The 1 st secret key 

834 The 2nd secret key 

835 Synchronizer 

836 Record circuit 

837 Error correction code-ized part 

838 Reed-Solomon-coding part 

839 Interleave part 

840 Pulse-interval-modulation part 

841 Clock signal part 

908 ID generating part 

909 Input part 

910 RZ modulation part 

913 Clock signal generating part 
915 Motor 

915 Rotation sensor 

916 Collimator 

917 Cylindrical lens 

918 Mask 

919 Focusing lens 

920 The 1st time slot 

921 The 2nd time slot 

922 The 3rd time slot 

923 Stripe 

924 Pulse 

925 The 1st record section 

926 The 2nd record section 

927 ECC encoder 

928 ECC decoders 

929 Laser power source circuit 



930 (Flow chart of CAV reproducing) Step 

931 Optical deflector 

932 Slit 

933 Stripe 

934 A substripe 

935 Deflected signal generating part 

936 CDC field 

937 Stripe existence identifier 

938 Postscript stripe part 

939 Postscript stripe existence identifier 

940 (Flow chart which reproduces a stripe existence identifier) Step 

941 (Pinhole) Optical marking 

942 PE-RZ demodulation section 

943 LPF 

944 Address area 

945 Main beam 

946 Sub beam 

948 Stripe rear-face existence identifier 

949 Stripe blank part 

950 Scanning means 

951 Data line 

952 ECC line 

953 Edge interval detecting means 

954 Comparison means 

955 Memory means 

956 Oscillator 

957 Controller 

958 Motor drive circuit 

959 Bar code reading means 

963 Mode switch 

964 Head transportation device 

965 Frequency comparator 

966 Oscillator 

967 Frequency comparator 

968 Oscillator 

969 Motor 
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CoTl^i^^etlSo 8s*t4, C^HMSTia^ 
SStW (Hot Melt Surface Te 
ntion Recording Method) . C 
CD&mtte X<7 8 0 0le©3MRSI*ti«^ 
MIC 01 HC, ±EU— tf-h'J 
5>^[E«fe*»|fi*WB©BfiB* % ^iSS?^^ (TE 

01 1(4, TVX^OSMfcSMfcffl^TBiyM^fc 
0T** O 96. mmz&tU£. 7 7 ;l/5©^ff±9±a5©rti 
^|S]ffi«*1. 3/jm, mttO. 20/jminc, 
j €-©gPffiT'©l!J^7';U=©*l4, 1. 3X (0. 2 0- 
0. 0 5) =0. 1 9 5 vm2£ts.Z>„ \,— *f— mM®, 
WM dOfjm) ©¥»©^1§E (5pm) [z&itc7H> 
5©i(i, 5X0. 05 = 0. 2 5 0 AJm2<hS^» 

•st, ^n6©M^ftifr5<»:, o. 2 5o-o. 19 

5 = 0. 05 5/jm2i65o £tl£fi?tC, 
<t, 0. 0 5 5/0. 0 5=1. 1 A/m<t%-5 0 C©C 
mfrftO. 0 5 A/m©7 , ;U5JB*' t 1 . 1pm© 



(5) 
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tnXT£l\ ;~©J;-5l;:> fflHKJ::&f)Wr©ISB&5 

[0 0 2 8] (b) mt6L0>% ; T<<7,<7 (i»©a 

fcOfTKEf*,, M"E<7)fiEfl5x-rX^©0. 0 5 pm 
JP©7VU5©£WRfcraU/*7-©U-1f/tyl/X:&l]njL 
fc»S©fSJi*IBJR:£H8 (b) KjjVTo HtciarcStlTV 

6^citffcfr« 0 x x iiu*t)-eijiftyHi o 

(b) fc^r^^JcJUSx-fX^©!!^ 8S£*fgG#U 

— v- h y s v^*ti*B§ N #r«a« 862 

W»©HB«U— !f-/tt7-(cj: y 

L\ *SKS8$©B»Wi«SB8 6 20±fctra/im 
©JI£ "J tifcaiWJM 8 0 5 tfflMBJR* 

©**L>«*8«i*nfc Been*. «hb©»bic 

ftfcLTfciWSTjSGTttU— tf-»y hIltf7l/XI 

«tVx*©b^ wmmttmi^ m&tfmm-zn 

[0029] ( C ) «±tt, 2BSG©»y$Jb-e;7VX 

im*®.WLtco ±EIKW6 % 6toA^«fc3tCv 1 B2C© 
a'J^ftT-fX^OJKTts 2B3©«$£NB© 
a&BtfWSft*. ft^Ts CuTte, HI 2 (a) > 
(b) ftffl^T, ISSCOftSy^tJ-erx-rX-S'©*^ 
fcoi^T. MtcSiWT*. 01 2 (a) IC^"TJ:-5JC5 
l*B8 0 2©-^"«v 3?yafrS£*BIE*«8 0 1 

z\ *.5-*ttmbLrctttt©»tJi8 0 4t«fiicJ: 
x u— tf-fcajes-ttSQUrt- * t . bbb 8 o 2 iz*m 

&©*§-£• 7 0ns ©JSl^Bf ftSlC 5 p J //<;UX©«tfj« 1 
0~2 0 /L»m©jES©P3^©X#-> £©fc 
A&BBSKIHjST** 6 0 O^lcBUMBttttlca*. M 
€V(cJ:yifi»LfcS^S«8 0 1 ©c<-»tf»^ 
SII8 0 4<t>— HI 2 (b) fcgVTJ:? 
tC©tt»?»H!iLfc3»iU5U:«Ha*teJ: y* BBC: 
&Mfitait>*Tc»b* Mt1t7llr£UM9l&8 2 1 a. 8 
2 1b|Cf|£y % Btf»9S8 2 2 a, 8 2 2 b tfJ&foSrtl 
Wtfffl**. C5 LTF/l/SOSttaft^BEBBS 8 
4fl«JBJ5ES-n5o <toT, H1 0 (a) , B12 (a) 

K*vr J: 5 jcftsy izr * z. t tt J: y % u 

-+f- h 'J 5 LfcB^-tt -oZVt Lfc&SJttgp 5 8 

4tf»6*i*. **©«dKf^-r*«aug©w«tc«t 



«^-giHH«'\©g*fji©Babtt, u-+f-/\° , 7-^K® 

ffl«fcyi 0 fg#±±tf T * S o fc c U-+f-K 

ys>^©«» hi 2 (b) KTHT&oim&tomsa 

4l*2*fc<oaMBBt68 0 1 t8 0 3 tc J: »J +f> K^-f •> 

^Bitte feSttfcttu $118 0 4te<fcyfl>BP©BB 
6^6aR*tiT^*fc46» B&©Mep5£B£ti3£ 

[0 0 3 0] (d) SSK* 7 s -rx**2tt«y*:b-& 
^Cilc^S, ffi©f!|j&U:-3i/*T, ift0^-r*o /S-a- 

K?=#KBLfc*&» H10 (b) ic^-r«fc5ie, m 
STV^-tftt^IEBBtf, «^S^^£-T5c:«tli:J: 
y7';l/5B*Bm*-H:Stl*. Z.O)tzlsb, lESt^-fX? 
©/S-a- KSPfcT^USBfcWBBBU B«BJ©/<- 
a - K* U-+f- h y 5 >7? % c t e <t y > S^k* 
ftT^ai^-^BfcBtf^SftSRTtttttf**. Bit 
«\ I Df§*?X, «E>L<U:£B»£»BLTEBL 

©^jEBBtffjfoftSRTBttff**. LfrU H10 
(a) ©.tatCftSy^to^x-fX^lC-JJclBBLfcB 

ttfcBBSti*. B«llfiRl5±T-*>^tf««*hfe« 

Ts Ky$*)*T ; 'fX^©«-&^:iEaS , A/Lfc«^©* 
BUifll<«:U« ^fi*)lc^IE»#A,* , t«i*J*n5o iff 
K> 2HiC©BAy^*5-t+T r -<X^©Ji^ #'JA*«BH4 
}SS)SS©K5S^^ i £.o/ca6> -Mti6 ,t Lfc2tfc©7 r 
■<X<7(D 1 Si: 2 B©»PUSRS±-7-*v^«fim© 

«B?tty^fc-eTBBr*E4tt*Rr«teHLL\, 
5S y ^b*T-f ^ ^ 8 o o k b-+f- k y ~ >^r * c 

&lcJ:Uini«K6MB5 8 4©X'J •> KMi6ti*c 

[0 0 3 1] JK±©KW (a) ~ (d) T\ 
>^BEIrtB©f^Ba«(cH LTiKB^ Lfco 

[0 0 3 2] (C) ^fiE*tifc7-*>^ffi«© 
«3MRyiS»KflEjr*. 

[00 3 3] HI 5tt» y£x-rX-^©BfpaStC£^ 

1 6u« •fasi>fa5©7' kux • ^p-v^ffiB^tu©j^a 

Stt, 2tt©7 r -rX^^3fiy^-tt/=^T : i-^-5'©Ji^ 

[0 0 3 4] HI 5K3*T<fc3J«U T-f^8 0 0?i 

BKBBU ^-*>^*«*Blofc«^ H9 (a) 
©•Kff$H^r<fcat^ fcfy h©W«gfc«t«^3»K8 
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[0 0 3 51 M s 09 (a) 14, U— tf3fete«fc*»EJW 
SB 5 8 4**tfs itiffrs P C AffiJsEOS^f ^«fl5 
BT'SS. X, 139 (b) «: % El 9 (a) KSTsWB 

[0036] c^«fco^ u— yjttic^yfiWKSMtas 

©£y h©Jfc#*£*.**>y£U:«fcy, JfcfifcLfcJ5«* 

aeoi^Tinrrs. we, H9 (d) ±c©a»c 

LTJSat©»S*©h5y-7©e>;> h824q$, ffe© 
x-*©^ hfflg*«tys< LT, A-P-K©«t 

(=10/Jm) .tl^Ui^K^AfcKS&Dfflattlfc^F 
ffiH?**. C©«KT14» E»*WrFT*©?Bl9 

(c) fc^Tif£2»B8 2 4p6M§S*l* 0 IHE^r 
±BBI^ffi^iCtCct:^jS^8 2 4 pti, ffi©t-y h 

ni;*ftfi#aBBtf»6h*. l^u c©»& % H9 

(a) k (b) tc^-TW^-tcJt^ '^LEgiJA^ffiliiife 

a, 

[00371 11 6 (1) lC^f«Ul, C©aOB*«6,"3 
85Klt»5 6 4©BM&ffi«£t$7ffi»is Ell 5©7P 
y^H©«fi»JWi*ai»5 8 6lcJ:-3T«B(c*liJS 
ftZo f LT> »£*Py*fl»*»M»d:*-*i:£ 
ted; y. ffiSJS^ffiBlf $8*^)95 5 9 6 tefc^Tttint 
flMWSti*. Ell 6 (1) (4. 3feyVX*© 

«Klf®EIT-S*c 

[0 0 3 8] H1 5lCijVrJ:5fc> iS.fcfti9im&lii®5 

8 6 ©j±&& 5 8 7 immmm 5 8 8 <t y 

**it«P*«aif *. tttttffllH*. Ell 6© (5) ©<£ 

5*jft»©fisw««ai«#*di*ra. £©<i^©ih 

[0 0 3 9] ST. «S*flt*tt» AGC590a?t 
^aSBSJBEK 5 9 0 fc«fc y . S^WBSfir^^HI 
?Pv*B£«3 8atta»15ttBfl»J:y % 
*flra*S£*-*., (KHffi 5 9 1©, E F M&fE 
S5 9 2l4«^«flSU ECC73-^36liEFM 

«ps 5 9 2 k ct y tmsnfcflwtBi y pie u 9'J 
*;wi##a**ti*. e f M(nmt«(tws7' kux 

tti*J»5 9 3fc33l/>T, CD©Ji^+f7P- K©Qtfy 
hfrSMS F©;* KUXA^T 7 KUXSJ**5 9 4frSi±i 
7 U-AIH^«^*©|W|^fs^6' i |W|^{i^tti* 
»5 9 5<fcytti*j**lS. fPy^K»3 8afrS(t 



[0040] ffiSlitSPT 7 K U*/* P \y ^fl^fiSSffi^ 
m*»5 9 6lca3U>Ttt, n- 1 T K U7.fcb*j9J 5 9 7 
£7KUXfl»» ^LT-J'P-yJ^^VS-S 9 8<tH] 
ffl*Pv*MI#fcL<fctt«yi*Pv**JBU*T» ffiESt 
9Jliia/*l7ffi»f£iii93 5 9 9 lc <fc U ffiE&fSB 5 8 4 © 
MttjStltTjStlBMctfJBr*. C©*S6*H1 6© 

awBH*ffltTJw*wu:iJttir*. hi 6© cd ©^ 

T ? 'TX^©WrffiEI©J;3(Cs 1 ©<ft£Stf95 5 

8 4i«B#fl«ilcKW-5;hTl/'*. El 1 6 (2) ©*3% 
E«fl»oSUBM 6 (3) ©J:a%iMP-7if 

tfa***u fiwspjEfi^T. ««s*fi5 8 8<tyffi 
cti*316Jlu^;Hk«ll5 8 7ic«fcy*au 
Ell 6 (5) ©<J:3«^l*3fett*tt«4#ffiEI*3£* 
»ai8P5 8 6A^6ii^)*n^o X, EM 6 (4) ©B£ 

fcik T f v > '-?;KS^t4tU7J*nSt\ 
[004 1] C©teE*##»*«HI*©BIJk if? 
7tOT**»*fca6JEW:, T'KU^flHBiHl 6 (6) 
©<gill*Pyv-tL<l4II]»l?P>vv£ffll^o **\ 
Ell 6 (7) ffl7KU^nCDll|^n7^6 0 5£;U£ 
t5« n-1 ZKUXai^SUS 9 7tcj;y, ^46, T 7 K 
U7.n©— OmOyy KUXSttffl-rSi, #©SynC 
6 0 4(47* KUXn©S y n crSSCttfbfrS. £ 
©SynC604 ^©B8J&^0$ »J 

mm* P y * 6 0 5 g: T©-5> P y ?tfc£? P y ? * > 
^-5 9 ST-S'jJV h ■*-*<, C©^P'>^»*»*jI® 
B»n T D t ^ Ls S*31SiBtF^ T D SBEffl 6 0 8 

[0042] a*BxyfflB^is«ti:<ty. eik©«m^ 
n a^ss ^ fcto c arai&ftm t d i4ts^ix y fflm^ 

«IEa5 6 0 7 #B3IIMlliE**T3 C <t 1= <fc *J > Kit©M% 

«i36*?s y ffiBiSB^c^s^,^T i tffiES>^a5©lMl^s^ p » 

(8) ©«fc5K35©h^y^©^?-^No. 1tc» 
r*Bltt. *77'KU^-'7Py^tt*«»*i7'KU 
Xn + 1 2Wa7*m+ 1 4flf6h5. TD = m + 
2T s £-5fr£, -5'P-y^iSt41 2 tcffi]Z*n5A^ift0^T' 
Sn + 14*«M. C<3DfiaWRyfflW^S«K*y» 
»JKlffi»«TD**46&<tt >% t450<»B^H© 
IKlf^^<-r i t5-o©^a5a!^^o C©*ai4, El 
16 (8) coy KUXn©T— 9 1 t«b5— 0©V-< ^2 
©«»ttfctt««*#--a LTL"*fr*IB*-r * C <!: ic 
J: Us jEM^X^ir^^irCWBlT^S. osy^ T 
D«fflRt LTftftU 1 ©ffiB a 1 = 

a 1 +TDt7-^2fflffiia 2 = a 2 + TD©i?S 
46^<h a 1-a2 = a1-a2 <h*^o IWIBt(CBf^ai 
^LfcV— ? 1 ©ttSa 1 ^-^©{fiBlfSBa 2© 
Ma 1 - a 2t-H»r*fr*8S$r*CtKJ:yiEa5 ? 
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[0 0 4 3] (D) 0#tcHHHI#a*ia*KWr 
(C) fc£l^Tlt*lXSftfdaBfll8Ka\ —Ms Rf 

*H*©I DfcLT/f-a-KfcSftT* *©«xVX 
*©7y£v KfI*©1tB»«fEBfa»**ft*. 02 
(a) ©/<-□— K5 8 4 c~5 8 4 eli, 7'J fcfy h 

«**©&£«& ip-Ss 7u tTv h»s©*p«gsapfc« 

feBSSftfc/t— 3- F^SLTL^. 

[0 0 4 4] X. /*-3-K<DK»#S, PE-RZ^ 
MBWNffilc cfc£M-n- K<0«m«*©«MS T© 
«?***-©#» H3 (1) ~ (5) T'3d*o BP'S, III 

3 (D efcivr/t/i^u— tf-icty, k»b#hj 

5>?*tU IDES (2) ©<fc36M*-zi- K#© MJ = 

S^SBffl« HI) 
TttHH (3) ©«fc5fc, aBB/«B»WlEftSfL/cX> 
"?D-7S8fr[WISft*. $OHMi»)lt©fc:y Mcfc* 

T, 'n^S2X : 5-1'XU^;l/©zl>/\°U— 5?T7.5-< 
X-r*tBIH (4) ©«fc3*fiS»SP©ttaifll*3fi^»5 

n^o mm (5) TcflDffigjwspttajfs^s, m^as 
(in -pwL<a^*PE-Rz«BMi*awa56 2 

1 lefty, ±i4Lfc/<-3-K©HSfl|*/«MH**l 
5c f« v P E - R Z gsllff ^SSfflgB 6 2 1 ©ttta U IC. 
PWM (/ttU7M£MB4Bimi:) *ffll"»T«bt)-S*A/ 

[0 0 4 5] fej, ±»LfcPf»fkXW\ xVS>4JUttfi 

2HraiV4Htt©iB&«tf£^£ft*. 

Ell 8 A s 01 8BK, Ba-§"fb© — (Jiltt LTs RSAM 

[0 0 4 6] HI 8ABIte5Vr«fc3UU ^SfcJb-xV 
<bLTtt. JfexVX**-a«fcfett*» ^-*><?© 
ttt«1f«*atr*X?y ^7 3 5 a ffiBH$8*B§ 

*§fb *«) mx'^egsi, (e) TP 

jE«©yfcxV7^fr£5fr©8B^£ft57x'y77 3 5 

[0 0 4 7] Sfx 7T'y77 3 5 aT*lt Xt»77 
3 5bT\ «xV7*±©?-*>?©ffiB1WB*»£ 
f^o *©&Bt*ffi*7xy77 3 5 dT-ffifiSU 7x 
777 3 5e TE* LfcttBW S H £*S* 0 

[0 0 4 8] Xr776 9 5Tli, Ett**lfcttB1t« 
H©B»*f^«r*. *f» Xt77695T\ 51 2 
bit*>L<tcM024bit©d<t> 2 5 6 b i 1 1 
L<li5 12bi t©p£q©ttBft«tt£U Xtv 
76 9 5 b?\ RSABMME«fc*B»<fc*ff3. ffiBB 



o d nd!>3IJI€fTltnreC€f§3. Xfy7*6 9 5dT 
B*C*/t-a- KfbLT3ttx"-r**±U:IElM- 5. C 

Uf777 3 5 k) o 
[0 0 4 9] I^im 7r7^7 3 5mT*T^ 
X*ff£BS*U 7xv76 9 8T*Bf#C*aHf 
JlttWlcte, Xfy^6 9 8eTI»Ct||SU 7x 
•>76 9 8 f T*iiHSI<t LT© e . n*KBU Xt7 

U »=*©ffl©mod n«aWL¥*M*»*. C 
©xXMil^d©^ BEttStlfeffiBBSH?**. 
7x776 9 8 g7'l7-fi'^*?7-3Tt)J; 

WWrU Bl 8BH©xV7*©fiH-&;l/-xV7 3 5w 
'VJtfeo x^-tffc*J§^iIEfc©x-*T&^«t¥J»r 

[0 0 5 0] JT. W0Xf*r7 3 6aT'liff*S*ti 
7fcffiB1MBH*fHiU S©ffi«1MSjWl7E*ft*. X 
7'>77 3 6 cTttfflflmitWKSSnTU'SafixVX 

^r-Sc x?777 3 6 dm a*fc<fcy»eti7-dfi 

BflHBts £IK£31£ LfcttBfltffi^Btf ftWeHAfr 
*BB*r*. Xr7775 1 777 3 6eT(i, BH^tfOK 
667x777 3 6 h'SJi*, «x-r7^^V7 h*> 
x"-*©djafcL<tt7ntf^ix*«lfMr-«:*. fcLjS 
^«fftt8eBAl<:ai/>4l£s IP?55K:£©fiSB1f?fitf 
-SfcLfclMf^i, *IEfc*«Sn7i:ifcx , -r7*T 1 ** 
£&5%U 7?777 3 6gTff±St3„ RSAH8 
©*&«» Bg^7cl7-*IB«-rtHf«i:t^©^ 'h?l/>3B 

[00 5 1] (E) fc(±«:, «xVX*f¥«ffll©»Bl 
mizi^TmmLTc C©<fc5l;:LT\ ^fiELfc 

[0 0 5 2] lUEl^ife^Tx i«0K3!6x^ 9 1 0 2 
©«BB*BWBT*. ft?* 7.? 9 1 0 2lcmj***lfc5 
S^BS CBI^*I8) tcti, T-*V^f9 1 OSA^JtiT 
l^o ^©V-*>-9"9 1 0 3©ffiB6\ x^x-rX-J'© 
«Jfi«PtlCfit^T» ffiB^ai#IStc<i:oT^iJS-n, * 
©»JB*ftfcffiB#-?-*>^©ffiBflH8£ LT3tx-r 
X^lcBE^bStlT. 1 0 4TB^ii$n 

[0 0 5 3] ttBflmR»KU#jai9 1 0 1 tt, ^-©/\" 
-□-K9 10 4^SI^IX^T, (Wr*«*fls¥*9 
lOSKioT, K©rtS*B^bLTai 
73-T^o ■*-*>99&& t J¥Mt9 1 0 6(i, 
^9 1 0 3©«B©ffiB*R3WttoT. til73-r^ 0 Jt« 

ws#«9 io7it teBina»E*ixy*S9 101K 

F«gM*tLfcm^lS9 1 0 5 (:: 



(8) 
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V$lEMRy*«9 1 0 6(c£3R*KU«Sj|l£«JtR 

-ftLTt^Jl^is Jfcy-r^fcS^TSfc 
»©Wfife«#9 1 0 8*a*U -ftL7V fctttltf. 

n£ff±A«9 1 0 9^ai^-r^ o W0¥« (am* 

K3WRy*«9 10 61t 7-*>-?9 1 0 3 4)91X0) 
ffiH«BE»IKSPS(^ «HMb#«9 1 0 SCWUftSS* 

[0 0 5 4] EP-B, £S)i§^ '&mt^m 1 0 5 IE J; 

K*uy#S9 i 0 6^p^ o 

[0 0 5 5] c<D«4«£811lE<fc*Uf. ^lElEttti* 

(II) (I) ©BtB**M.T» ±IBV- 

*>-?'©ffiSflH8 ( I Df§) ^xVX^gffi© I D,£ 

[0056] (a) *.mxn%74 xtommicivT 

[0 0 5 7] BPS» ±5EL/i:*tg^-<^©7 :r -i-7.^lcU 
— 9*- h 'J 5 V^(C «£ /\"-=l- K«IB*« Lfcif 
H10 (b) *ffl^T±3SL/t»friBi:*tc, « 

tf- h y S V4r*fr ofcSHC, ^<D6l51S*nfc«aS 8 

[0 0 5 8] fifoT. *C0<fc5fcSM*&fcfc^V7 h 

» < HUE* *l* £ l/» 3 MHWi**!*. 
[0 0 5 9] -33u *«^{CJ:*, 2tta>ag§S&0)7 r 

=l- RbLT\ U— tf- h 'J5>^teJ:yjBjaLfc«* 
tt, B1 0 (a) TSMBLfcttHc, «M8 0 4tf»£ 

8oo ^©^^ssissftT-is^-r ^ c *tc * y ms Lfc. 

* Tc 9 6 RIHk SUE 8 5 j& SJS 9 5 %CDi%»»t> 
[0060] DVD©«fc33S:3fiy-gffc-l*7 ? 

-< ic*»wo u— tf- h y 5 >?*mmrz ztiz 

«fcyxtt?ttM*fft*Br4Wftl*Jfc«. 71/71 
LT/t-3- K* h y 5 V^fiatTSStl^**** 



[006 1] CCD*^, V7 h^QRt90>»8«<3E>11f 

«Btfaw=air<&«tf*<fty. ;t-3- Kic-t*a y 

jhJBOS/y^i/WfclBaTfcJi^ t+i'JT-rM 
»<lRl±r*. tt-pja^^dlch'JSV^rlJ 
5DVD CDin, 14T, -3*U1. 8 2 5^P>tt± 

icwtr * c £ i= «t y x a"- □ - Kflra* d v d co tr 
■rso Ms c ay -ry©y-r^^jc 

[0 0 6 2] CCQ<fc3lC, DVDCD<fc 3 £3Sy 

-r7©r-rx*te» K©jBia*ata 
nia«ea*afflr*cttc«fcy» utaj^oHE, 

«r*cttftb**. et±tt> »y -r^oM-ffi 

K* U— tf h 'J 5 ><flZ& i JBf&LtzM-&*:tp'b 
[0 0 6 3] KffiC0?S£*fi-3Rk x-fX^^KjI 

ie hy ~>-9 r L/cJ»-&, u— tf-««:» ^ffiiEitjj-r-^ 

46, 1 [H]<DXigT-P5iBlEimB5lE, A*-=l- K*E«r* 
[0 0 6 4] CC0*&, Jg&BfflHTU:. KS^S^-T 

[0 0 6 5] (B) 35ME, ±K^-*>^fl>ffiBflHI 
(I D#^) *f-f7*i*C I DfcLT/t-a— Kfb 

■bfK stfA-=i- Kcoea^j&ifiE^^T, H23 

[0 0 6 6] (a) H2 3*#«Lfc#5, #7* 

[0067] c ct% ei 2 3 *&tf}<D—mm<Dmm 

-3- KIB«SISIC0«lfi8H7ife*„ fiuaLfc*agCD 



(9) 



4$M 2001-93159 



tf, H2 3tcsr«»c» I D«*«9 0 83b»5«KT*tl 

[0 0 6 8] 02 3 I D#fc£g|59 0 8 frSIS 

S*U B»x>a-4r8 3 0TiEW(Cl6i;TRSABMfc 
»K«ty**tiL<«:BHFk**u ECCIV3-: ST 9 

0 7 tc <t y x 5 -sriE&^t <t -r - y - 7ftw* s 
n^c ra> nHFb©rn-bxatf» s£is©7p-fe;?.© 

— W*H4 5 KiSU ^<DP«l*iK0^l±^ai-r^c 
[0 0 6 9] RZSWSP9 1 0fc«fcy. »7j4K57i 

-Xl>3-r-f>^ (PE) -RZfflWWrtofl*. 

C<D«^©SS8^n>y ^1*^-^9 1 5t,L<«EH£-b 

>+f9 1 5 ajb^©iae/^l/XtC|RllBLT^P , v5'(i^ 

S££gP9 1 3|cJ3I^TfE6n«. 
[0 0 7 0] R ZSHfl»fcfc£"3U»T» U— 9*-»Jt 

SK9 1 1 icj; l J h Vfi-fVUX1ffimZtU Is— 99. 

2glU%9 2 9tC,i;U5t3l*tlfcY a G^©b-+f-9 1 

2mA73*tU /<7UX«OU— y-tf«WU MtftSi9 

1 4K < fcyB£yitfc>-t*7 ; yA'7 8 0 0©S*NS8 0 2± 

tcteasftEiwitf/t-a- KttteMtassft*. nun 

M*fcfcftl*rctt»rfcft5'y^U»**»*?*ftL* 
ft»V7 h*«Jiltt©*5S&IMr(D5> y 7;l*l©«ff 

*B5itT**t^3**a:ajiitf«*. d©«^BuaiL 
fc «fc 3 ic'£MmitwmT°ttvtctb&±mtti&i\ z. 
(Ditton&tmMiCs 'Ammz?* x<? KiBii urea 

[0071] cct% *mm<mim%T<<7.<?mrt- 

So 

[0 0 7 2] 02 8 (a) fcaVr <fc 3 III, U-+f-9 1 

2« k S«MWi* *3fc89 i 4ICAJ6U ay*-* 9 1 
6-P¥f5SfcfcL->y>K'J»lbU>X9 1 7|E*»J — 3? 

£9 1 8lC«ty, fty hU 3tlSb>X9 1 9te«fcy» 
»^X*©EMn8 0 2±Ktt#*-B\ XH3-r7tt 
(CNtic?*. E-3LTH2 8 (b) ©J:3K2. h^fX 
fWBfBSn*. 0 2 8 *© t *T— : 7 fcfy^S'.MS t 
= tm i n £Uc£* P E£M©*$, Xh3<7©IIS 
«B1t. 2t, 3t©3itf§SU C©MBI*i«m 

•5c *«*T(4 : E— 9-9 1 5©[°ie/N°;UXtc|5lSSS--y: 
T*ny*R£W9l 3tfH^n^t»4L ZM 
959 1 ONS*©?* 9-9 1 50*yf-f7f8 

o o ©sisters uriEct&fiEBtcx h5-ry9 2 3#a 



fc\ El 3© (1) (cgVr<fc3£U-+f-©X**->? 

[0 0 7 3] (b) ±2ELfcA-=J- K©iB»8 

SKiSA-a- K©bB&7j>£S?KO^Ts 0 2 4~0 
2 6*#iBLfttf SBMET*. 

[0 0 7 4] £C7\ H24tt*3^©RZSa (ffitt 
-t*P«»SBS) *WHtLttm*RXfs *:h.Ste»jeL 

T^m* tifc h u = yyn*->*7ii?* m 2 5 

©/{—a— K7*-7y h T-^^fk L Tcm^RZf, *tl 

[007 5] 121 2 4 KijVT J: 3 K R Z |B& 

*Bl^Tl^. EftWu — D©*fitB$P^^aSJ©^Y/x 
XP>y hflftUXl 9-fAAP-y h9 2 0 a<h3l2 9< 
i*70 7 h 9 2 1 , I3^'CA7P7 h 9 2 2l?U:tttt 
T—Qft "00" ©B5ti02 4 (1) l^-r<fc-5lcmi 
9<AXP-> I* 9 2 0 afc, *f 2*XP';/ h©J§$o£ 

y ^+ >*ji/-7 p •> <7<ommj <t y tRt^ra*©^ 

9 2 4 a £fBfrr£o fBH-7P';"7©Jl$T < *:y3*LV<e 
;UX9 2 4 atft =T 1 i t = T 2 ©BBtcai7J**V*o 
C©*#*-*-9 1 5©[s]g-tr>-y-9 1 5 a©[ae 
/\°;L'7.*i^A73I*'nS'7P'>'7fi#a?9 1 3t\ E124 

(D iEwr*3»wn^ny^*»**-&, raw** 

T&m&Zt*— 9-©[°ll£A5©^lPli%<%5o C 
5LTs 02 4 (2) x>7.-9±tct±4 
0©IB«B«©3* 1 *S©IB«««9 2 5 a©*tc 
"0 0" *^r9 2 3afl«E«*tlBI2 7 (1) ©*5 

[0 0 7 6] ^iCy-r 9^ "0 1" ©B§«02 4 (3) 

tc^-rj;aicm2©-sf'rAXP-y 1-92 1 btc/\vux9 

2 4 btft =T 2A^6 t =T 3 ©B3lcfB«* tV*o 215 
LT> x-r 7.^±tCti, 02 4 (4) lC^-r«t5lC&^ 
S 2Sa©fBSffi^9 2 6 blCT. h3-TX9 2 3 btfm 

[007 7] ^lc. "10", *1 1 " ©x-^SIBJ* 
■TS^i, ^S3$^7Py|^922a, 5149^ 

[0 0 7 8] JtR©fc46> ffi3)5©A-Zl- KIE 

a^^etiTi^N rzibs (*-t»pa»SB«) *0 

[0 0 7 9] ttTffl«!IK6^T, Ktt^-f 

[0 0 8 0] N R Z©±g£\ 02 5 (1) lC^-rJ:5lC 
9-TAXP^ h 9 2 0 a©P^Til^L:rti©/\°iU7.9 2 
8a<t9 2 8b£tB;£l£-fe!:£ 0 R Z ©!§•&. —o©/\°;U 
XrtiT\ 1/nT©A°Jl/Arti©*T-cfcA^fc©6\ NR 
Z cDJS-^TtDJEL^rtiCD/ \°yl/X##BT\ * 6 tc T &mm 

Ltzt%Ss 02 5 (3) lC^Tcfc-5^2 T, 3T©2 



(10) 
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£'J, NRZttiiLTVftlA, EI2 5 (2) ©«fc3fc» 
£tf6— #atH»a<3DfaS««9 25a(!:927aU: 
X h-5fX9 2 9 a. 9 2 9 b tf JEJ&TTft, "10"© 
7 r -^©*&ttEI2 5 (4) ©<fc-pK£tfS2 81.<i:3 
«S®IBNtfflIJff9 26b£:927bK2 T©rfe©3. h 5 
-<Zf9 2 9 btffl*ja**l*. 
[008 1] S£5fc©N R Z§B«©*^, 125 ( 1 ) 
(3) iZjjit&oiC/WXrbUI T. 2T, T'&Ztc& 
MJS V$ r fcttaLTl/'4^E «ktf *> 
tf *«E©U— !f- h 'J 5 >4fK«fc*A-=J- KJK 
E£©W&* 08 (a) ©*|«ejRO!>H{C^Lfc<l:^JCJK 

»«c»J»T*E4:lillU\, T-f7^©fi»I* h U 

©J¥*<!:ttft, WE4>mff*^JPf«flakU:J:U MJ 

«IA(fBI2 5 (1) (2) (csr*5tc« 

a/t-a- FT-;i^e>n - rv* n r zfai*©*^ h u 

T, 3Tr3*»J nTte^b-&*«B*tf**. tttC2T, 
3T»©*««©<trlJ*A-* Uh^-f^ftlc) K£ 

-K©7*-?-y M*NRZT*fc*fci&*fSIB©U-- tf 
-M-=l- KtciSffl-r*<t St* 2 T, 3T©S4**grti 
*H— 5V X*±U:iE5lfciam-* c <h ti!6 Ll"fcl6* 

a y tf«Tr *. *ic» u-+f- hus v^ffl* * an 

*SK/3©<fc?fc, RZfB«r*il<k^«ty, $ 

ru— tr-© h y 5 v^rtutOTjLTt, T^;ugBfi 

tffi£LTT*£<fcL^a»JRtf«*o 3WC R ZE»T?li 

*iE*tf»^feAk fBfRSB©^tfn*tctt«£^5 
a^tfS5„ 

[0082] )ix±.cn^r>\z.%mm9^7s^m<r>\y-^ 

-I \'- □ - K©*t&» R Z iB»*ffl*^*>-e* C <t ic J: 
y, ^LT^^JUEMEPreSfcl^SHItfSt. 
[008 3] RZKH£7x-Xi>3-K£H 
W LT P E SSI) Lfc*Jt0i*H 2 6 iC^To 
[0 0 8 4] B2 6& H2 4fCSrRZE«*PEX 

"0" 0f-5i*Blt5«^. 20©$^7P7h 
9 20a, 921 a©?5£©XP7h920a^ 7 
—Sftf "1" ©B$(iEI2 6 (3) ©<t5lca©7.a-y h 
92 1 b EflreCEOrS. ^^±1^*02 6© 

(2) i: (4) (CjjVTcfcdK "0" ©^-^©Ji^ttS 
©EftWtt 92 5a, " 1 " ©7 s -* l*e©iaifW« 9 
2 6 blCT. h5-fX9 2 3 a, 9 2 3 b <L LTESStl 



5o "0 1 0" ©7-$i©«o, E12 6 

(5) lc^"TJ:3lcy^UX9 2 4Ctffio*y "0", 
/fob* 9 2 4 d tffi-3$ y * 1 " , /\°;UX 9 2 4 e tf£ 
"0" ©S^Axny hietUftStu 7<W1 

t^«xh^-<xtfs, fiotmtcb— tf-it«fcy k 

'J=>WW„ 126 (5) IC "0 1 0" ©x-** 

©?-fr>^utr-> mc&*\ ■fs^tf^ffi-r^o osy* 

C©«t3l=PEffl|«: % «au8#tf*«lLttl/'fca&15£ 
BStE/OUXl * 5?**a LTt«Jl»^7J©^i!llc3i 
L\ «£oTW£l5©7VX*B£««©«B0I8tfllMl 
lc4*<t^-5aMRtf£*« Sfc, ?+>*jl/?ay?2 

TSlCi&r, 1 *<015^9 2 3tf«i./fci6x 

fcfc^Tt, ^■v>*;U*p-;/*©l!]JtB'?n'v*£B£ 
■p#*t^3a*tf**. 

[0 0 8 5] C 5 LT, 1212 7© (1) fcS*T«fc5ftP3 
ra/^-a-KtfTVX^ifciaMrft*. 1212 7© 

(4) ©Efcx-* "0 1 000" *EIILfc«£\ * 
»W©*lS©«tt©PE-RZ«WPtt (3) ©EflHl 
^^IUL:/\°*->©/\"-=l- K9 2 3 atf (2) ©£•? 

icEf§*ft3,, c©/?-3— rejvssa©* T'ctr-y* 

7v7T>n£.TZ£s El 5 (6) ?KWLfcJ:5Ktfy 

aiMi*©HBtf » n-zi-h (»&itmx.&mz * 

y, fi*M»tfft<*ys (5) ©H4fll*©J:34-f 

;u*9 4 3*arcttcj:y» (6) ©7-<;u*iijas 
©a«K©fli*tf»sti*. c©«^« u^ux^-r-y- 

T'X^'TX-r^E.hlCiy, (7) ©H£x-* "0 1 

ooo" tf^ras-n^o 

[0 0 8 6] (C) aclCs ±5E©J:51CLTM-Zl-F 
^flMLfc7t7 r -i'X*©7*-?'> h©^l8<!: h5->* 

[0 0 8 7] (a) 9cT> *SUfi©JBH©s y\*-=l-K 
Lfc3fc7VX*©7*-7v KCWttta^fttf 
6> IS4BJ»El*5y*>^»J»tfRri6ftli$ (3©<fe-5 
fci§^&, h5^*>* - ONttSI<tt,^-5) ©ffiKc-3^ 

H4 0tCa%U *©i¥iiit±^at-^ 0 

[0 0 8 8] BP'S, 1213 0(^r<fc5lc, **Jfe©fl5!!l 
©DVDxV7.*©JS^, fcf-y hlCfcS^x-^fiCL 
VTfB»?tlTU^ D X, 7h7-f7923 (fiP"5, M' 
-Zl-K) tt, C A V|B»?tlTt"-5o llT, CLV 
E«itt, Hi**— JEK«t*iai*L'»L\ CAVIB^i 
li, Eli£iIS-^lcJ:5|BS*g-5o 

[0 0 8 9] *«^©X h^>TX9 2 3liCL VIB«* 

nfcT 7 KuxtfE»*nfcy- F<>f->»7u 

tfv HtCULTCAVTiaiJftTl^. Oj»J 



(11) 
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hAx-f V^Ut) tt.l¥-SC„ Efl5PCA*«?«:» 
/<-□- FitZf'J fcf-j/ Mf^l-mS LT C A VTIBIRS 
ft*. C4>«fc3lcCL Vf- Him&fD^y h/i-H-y 
7% C A Vf- *ttU--*-fc**EWB0**8P?K 
gftlTt^o jIta#*T>25£fc#>M'-P- Ktt©X h 

*>$ f tfRll&£&y» bfy K0lt»©Tma xfcL-Cte 
Tm i ntf&iiiT-*£<DT\ CO^^ttdJLT^-^ 
-<0lsHEjSje*U»^i)Ht6tl«o Tm i n^fcfflTSfc 
toKte, 03 0U:5vr«fc3teX h5-f:79 2 3 a© h >J 
5>^it)t £fcTv KW^Py^T (p i t) OHffittt 
>1 4T (pi t) Tfefttf. ±IB©«l*tfta*. tff 

I 4T<fcy*SLvt§^ try haHctsflw^h^-r?' 

9 23a(C e t*^6\ EU/ftl/XrtJtfctU P5#<7># 
BJ#?*fcl*fcak X h^f 79 2 3 aflDfS^aWT 

II C^&tifflTgatrlcli, El 3 2 lZ7jk?£.o \ZT KUX 
SI® 9 4 4©**tf feTy httSBffl 1 T Kb^*fflJW±» 

5 lex k^'T^^t. h7-r^oi»^*yTa-f-f 

Jt*5 0%WTOT (S) <T (NS) tTZZ <hlC<fc 

y, ximftsmc#6dbTtf«^?s««E>T« « 

[0 0 9 0] mz. W^PSlch^y + V^WflBltftb** 
(C©«fc 3 h7y*^OFFOtt« 

[oo9i]spi5 N try h±tcx y-^^y9 2 

.fcoTtt h5y*>7fM»?*fti%WM>**. LA" 
U C©«fc3&yu— V— KOLvn*, CAVf-^T* 
S5^h7'T79 2 3[i ; E-$1 7<&*-,/l/J|S?§frS 

#*E£lcJ:y, JfckTy^T'vT'lE.fcy* HiT^Ci: 

[0092] *-ct% d© t fc3tcxh^'r^«SteETi 1 6i- 
7<y^©tf«y Kx-*tfiE«tEW£Sft&l/>i§^©, B 

[0 0 9 3] Xx'J :/9 3 0 a ??-r 

7-r^9 23©««(cjif *„ 

[0 0 9 4] CC:T«:Xh5-f^«*9 2 3©fcfy h7 



SfoT, CL VIB8*ft7V*tr-;/ hr- JUEfcfLT, 

[0 0 9 5] Xx7 79 3 0CTIif-?-fl5*-;l/* 
?<DIhHE*>-9— ^pfcfy HieOT (MaX) fcL<l4 
T (MIN) J: ySIBMHM 

^77^9 3 o i t-7. h^-ry^at^nsti 

7f7^9 30 f^»V7"r5. Xh^-f^tfSSS 
§(«T779 3 0dTA"-=l- K*W£U X77^ 
9 3 0eTvS-P- KOB»367«i7Ty^9 3 

2 ftTiE* ic? * -bXth^v 

CLVIsIlitS^o C©fc«K 777^9 3 
0hT% try l-flWtflEWlEBSSft*. 
[0 0 9 6] c©J:3lcigiEjMMiJ»tt:y l»«#fc«t 
SSeffiffl«!lffllO!>2-3©EHESiJffl*«] y IM.* E £ «fc 

y, a-p- KOT. h^-r^^-^ttry histis-ft 
tcr—. $ (DmzzimmT— * #54?* a <t t>7M 

l4*l*g@SWEa5£©T\ Wvy K©3>-y/<C— ¥»tT-> K 
1l*e7'KU*fr6%'Vy KO¥fttl«a£U *© 

a«ie*K»^T» 2 o©iHissijffl*5tsiici5D y « ji. 

[0 0 9 7] (b) *j|«©»«©/^-U-K* 

s4r«i6fl!)iaii)»s«!i»icB8-rs2jsy<o*jw^s6^ 

OUT, 1214 1, 4 2*#ISL35:fl«6iS^* 0 

[0098] fip-s, m i QBmsunm&mt lt. tr 

v hfs^05Tma x (Tma xtt % *^4tTv h**ffl 
H*flE>tHIB*IBI*«i«r*) *«ttlL 
T@<BSjS*!|ffll*6Ht*«$©^PyfH*H4 1 IC^ 

[0 0 9 9] KA"6©«^W3»B^?nfc«s 
x->vBBPSftSI#S9 5 3tcJ:y, tT«y hfs^©A°;UX 
M«*IHI*h*. t 0<D»p«Sffi*®9 5 614, S 
y n Cfi^©A°;l/;*rti 1 4T*y*?, /\"-zi- Fg§ 
©M°;l/7.rt! t d;y/J\S-UM°;UXrti©Stp<itS?g t O^SI 

TRi#Jt«#«9 5 4T-ibtJ*nv Soffit o J:y/Js 
*<s ^ty*«©*©Tma x «ty**LMi$©3^ 
TR*y i Ey*S9 5 5'say, Tmaxin. CO 
Tma x^SSSIiLT, 3> hP-^9 5 7(4 : E—^SE 
Uls]IS9 5 8«C!lfllU TmaxtlfiLftt-*- 
OI°]|E)lJt$iJffll6'iT-*«o 09 (a) K 

^t"J:-7lc, 3~1 o ms<djsRSO/\°;ux*\ /t— n— 
h5-r^t«fey» ^affl^-r*. sync/\vux 

t4DVD©i§£l 4T, o*y 1. 8 2/imTJB*. - 
a- KX h-7^^41 5fjmT*$5. Tmax»J 
tSlOlg^S y n C/\°;UX<r;rt! 1 4T«fc»JStv<— P- K 



(12) 



#12 0 0 1-93159 



»&<DmiESft»j«&s / kx h Twroi 

[0 10 0] »2®EI|glM1SWS£LT* H42 

*«^TTm i n (Tm i n It. mtHXv hfi*0>fc 

[0 10 1] 042©Tm i n©lf^ s ivSJIWHBWl 
3MS9 5 3#5flV<;l/Xlt«TR«:Jttt*«9 5 4 a K 
fcl^T. ^tUMQSSaCipCTmi n tit^i 
tU T R < T m i nftStf* X h a-?V\°;UXtf££ 

[0 1 0 2] £<£>J*§\ rt— U- KVftUXrti t liBuS© 
d;5^3~1 0 prm — STm i nt±0 5~0. 8 pm 

F/^U7.^rTitli^-rTm i n Jcy**^©^ TR< 
Tmi n©*#*aifc*ftl\, ^Sl /*-=l- K/t;U 
X«Tm i n i LTWW9Jr4Rli6ttttftt , >. i^TT 
m i n<Dtt<0®mmffi>mtrt-3-FW&9*WLV¥& 
9 5 9^!ifi^:b-ti-^CtlC t fcU, /*-ZI-K£S£L 
fctfS, mmiC Tmi n(zJ:«l3IE3UtiHfl)«. ±2 

^•tl^am^fe^o ZL(D®-£[f£M&?av?9 5 61C 
<fcy % iyS?MPI**ttr*itti(c» /t-a- KSJ* 

[0 10 3] (D) 3clc. JJLhKWLf=*J«*56**ffl 

[0 10 4] 11 3 1 &tfB4 3£/B^T[E]$Efirtl 

*J»t- KtEMBMHRM*- K*«- KX-f -y*9 6 

3 T«iysiA**a*iMW ut#s* 1 ©ss^ssico 

^TiE^^o E3 8, B4 0*:£#!!SL£:tf 

y^ SI 3 2>#f h5y*>4nfi»tffTa.*«S > 

[0 10 5] El4 3lcfcl>Tv El3 1 <07>7-y79 3 0 
b, 9 3 0CTWflLfe«fc3fc, *rWH»K3H6^y K 

A*. Cffl«*s £"J<?7vZf (PU) ffilt^9 6 
2^ficj;y. »»#«9 6 4KJ:y»i(iLfc3^y K© 

7f9 6 3*AiC«jy»3lTti«tt^ 
[0 10 6] H4 3Kfel^ @giSSWt- 

K (i3 1©7r779 3 0c) KAofcBfrDBlfEfciM 



[0 1 0 7] BPS. =E— £ 9 6 gfrS©^— [sHEJi 
f m<hm2fgjSfg9 6 8fr6®jH&tt-F&« 
f2i^ M2ja3fi»ikR»9 6 7T'ik»U SSMfS^ 
*t-*-SBibII]g&9 5 S'v&y. =E-$-9 6 9*SJ 

or*ciiE«fcyisnE5i*M»*n*. iici^cAv 

[0 10 8] EI3 1 ©7f779 3 0 e KJjVT <£5U:K 
-□-K©»£tf£7*-*£» »tt#S9 6 4tc<fcy^ 
JSaHcvy KSfM&TSittfcU P Uffi«-t>-y-9 6 
2»frS©«*fc:«fcy» KX-T y ^9 6 3*B<D0 

[0 10 9] EMEffifflffeHB^- KT-ti, Jfc'VJ' KfrS© 

t°-v h«*ic^py^tttb#S9 6 ou:<fcy p l law 

fcJbH**. X 1 ggS9 6 6 0>JHtttt f 1 £S£IH»HI 

4®jnBtt f s ^(ojistt<DjtR«« i saaaifc»ii9 

6 5T'tURU »i***-$MB«lEIIS9 5 8fcaJ*. 

isp l l cDffi*ffiM»o)f=». f i (ommmmmm l 
3o Bi4 3(csr«fe3iciaiEt-K*«jy»A 

SCiiKJcy, M'-zi- FSfiSLTMTSSKlt? 
fc<. ±j^lOEh^l/*|gBrPS*i:l/'3***Sti 

[0 110] *SU6©^<D^T r -fX^©*2© 

[0 1 1 1] C©*2©iiS*a(t, ±lBmiroS&75 

[0 112] HIS, JB 1 OBS*5S«:» Xh7<7Si 
«ffl!l?9 3 7 6^fe*tlTL^^7 r ^X-7lJ:o^T©S 

*^(*» 7 l 67 1 VX^±^^L;fc-rb=t i: a5-%«T£i. 

©^©wffltcwiH^^*. zotcisb. mmicit, x h 

«f7 h 5 -f r *K3MtIe <7t7 <«: & y , X 

BL4W-*itfft5fctv ffi7T> 3l-6±tfyR 

ntf*»icfriroT L $ 5 1 ^ 5 mute i: « c 1 1 » 
[0113] snSx H3 8 tcg*T*te» stx?**.? 

im\*tl*t7>T'y79 4 0 a7-n> hP-il/r-51 
(Control Data) =1 > h □— 



(13) 
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TL^. BP'S, «5V X* tf»»J -r^OKIE 2 

JI?**i:»ofc1«MBi» «Itt^»tf$8£:LTi&:b 

[0 114] CCT* H3 0tejSTJ:5K» *fg0^© 
^f-f X^(D3 > h D-Zl/f -$««9 3 6©3>hP 
-iUx-Sfctt, PC AX K5-f7iniMM!]?9 3 7*^ 

7940n 7ZI > h P-JUx-^Ofl-JSaPfcifc'VJ' K=£ 

e»>y*<y*^LTs nvhp-./ux-* WK9 3 
mftfrftoomzxf-v-ys 40 f\ii^ seffifflfty 

ffl*ff^5i?g<DC L VI£«» 5» 7r779 4 0b7 
fc&WB'J? 937^1 ©B§(iXx •> 79 4 0hT7S7 

■ffi^lSBEgU? 9 4 8tf$5frt*?Mfi7^ 
U 1166777^9 4 0 i'Vit^ VtT-tZWWt 

«HH«fe»S*a*L«Sr*. 7x7 79 4 0 

fro 7.5 1 7y9 4 0C[Cji^ *6lCF«gJlgB 
©7h7-f^S9 2 3l^7K^iU 7f7 79 
4 0 d TElEaflWJWcWy »*TC A vsis*-ex H 
7-r79 2 3^I4n. 7f779 4 0eT^745 
Xf77940fT\ Htf0Rfttffl»JW«:«iy»;tTC 

[0 115] C(D«fc5»c3VhP-;Uf r -4i«©ey h 

h^-ry^^iaaj? 9 3 7 6^§Ba*nTi^c: 

[0 116] C©J:?[:h77+>^7LT, PCA 

CO U^MFFff ««, — £ P C A «fe 5<s*© U^;Wi |- 
■7 7*>^7LTtSt3b6l\ ffioT, U3 5 

(b) vi/*aa«©3saB(cfe^T» tr* 

'>* < P C A £ fcTy KflUftf, J: y < 

6 y x ESSfrfiS* (c » y 1 5 - * t d » 

[0 117] Xh5-f7»BBSffiM8!l?9 4 8#* 



4 8**T, Xh5-f:7B£Bmci2<JM?^fcLTS£-f 
*Eite«fcy«Efr5*.W£?**. *«W?(4H3 4 
(a) fcaVr«fc-5U:HIBl^±0 1 0 0 0 1 1 0*{&B 
LTV*. fitoT. IIfr6S4t5i"0 1 10 00 
1 0'©m*B»*BittltiT**fci&/{-3- K*»ffifr 
SStLTl^C.ttfMT-t^o C<DB§|g]1 5tf>#§£ 
8IK£^T, aMffi 9 4 2 ttj£K^*awr« £ t 
l=J:y» HB7V***«BGfrSII£LT' l feJtaLfc/{ 
-□-K*IE»tciS£T*»*i:l^SMUM5*,, N. El 

[0 118] 5^ H3 0(cSrJ:afCs ±a>L/i:PCA 
«#9 9 8£=l> hP-il/f-: ?^J§E9 3 6©fflUU T 

l\ 3 0 0/imNkD2f- KA> KHW9 9 9ZWtli : S>Z. 
tlC&Vy P>hP-;Ux-*^£07'?-fe7.tf J:y— H 
S^LTft*.*, 
[0 119] ttTUU «r-K/^K««9 9 9lCO^T 

»=w*iihe«siit*. 

[0120] jfvj/ KtfMMfftr&av hn-;U 

l>77^5> , tV7L%tf5, -?-£>=l> hP-Jl/f- £ 
S«9 3 6lC)KVT<*o WlCli, l»tr*a>h 
P-Zl/^-i 5»«tt9 3 6*mXfmLTL&l\ =l>hP 

-^i/x-^uwonjBWicsjftrscttie*. c© 
p>kp-;ux— 5K0rt«aptc«»LTPCA«a 

9 9 86^^t, *-£>PCA«iSE9 9 8 7(i« v*KUX 

^3b^6<65c tcorctbic yew Kotnptfrqie 

[0 1 2 1 ] fifoTs JlfW K©1 @©yt>7©t<fc 
y±*^*i<hLT, ffl|^.{f 3 0 0 AJm©itBlcI6**tlfc 
tS- K/t> KffiSe* ±aBLfd&Sfcatt*C <h(c & 
'.^ rci^ Jt'N7Ktf3Vhn-il/7- $f^JSE9 3 6 

*^Js *j:a^6, BMropvhP-yUx-^^a^R* 
CttfHl**. SfoT. ^7 K*«feyffl5»lc, LA^t, 
*yfiSLT»J»T*E£tfRrifi£4*. 
[0 12 2] X, H3 0lc^-r<fc5lJ:p>hP-;U7 :; - 
^ K iif h 5 -f 7f-: ? «flitt8ij? i: X h 5 -f TIE 
•MtflBasnTl/**. BP'S, rfix-cX^tc, 

x h5-ry*fB»Lfc«, $/cxh5-r7<?iB«*ti-r 
El 3 oro^atcsn las© h y 5>-9~<Dx h-5-rx > 9 2 

Xh^-<7°938*, <f©g*^t7sBSRll66^+»T$ 
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ft 11 2 0a© h 'J 5 V^«r*l»» £Tti/£W-E«T***(^ 
tf«»JT***fctos 3 6 0° U±K«LrtfT*1|HlS 
© MJ 5 >^©X h 5 -T S t ^=>ZttfV5± 

?'©X h^-fZT9 2 3 <hlfl2 Eg© HJ 5 >^©X 

9 4 9^tglt5^:<!:li:J:y, §5© h 'J Si/^x-*** 

[0 12 3] tt£E-r3H3 4 (b) 

fc, h 'J 5 V^BRMBU? 9 4 7 tfHffltf JHBKIBftS 

S© h 'J 5 y<?0)X h5^7©5r-*ffKj3iJ-p**£X'> 

•pja^s^c t>Lc©atgy?3ti«&^<t, g]3o©siti 

01©Xh7-r^9 23«tg2|Hll©Xh7'r79 3 8 

#«MT»ftii etc**. 

[0 12 4] figelc, »3©»£:&SSU:-3U»T» @4 0 

[0 12 5] IPti. ^7-fXf±©Xh7<7a)f2- 
x-fiL oSyUfflliWtf/JxS^BSW:, BB3 2fcj5Vr«fc 

7T> l^— ¥S±©7'KUXffi®9 4 4©7 7 KU7.Jb ,; ff 

TVX*«*ALTfrS©:tt5±tfyWIIBtf*<& 
[0 12 6] c©»^ Sua©«kaicZKUX«iSE, o 

[0 12 7] H4 0*JBl'»TE©*»©«lf*;^v7* 

[0 12 8] $?\ xVX<7£JfALTX5 1 y:7°9 4 7 

K^y+V^tftffrefttMWis ^T77"9 4 7p?h 

*o ^T7 7"9 4 7b7HiejSJS*Jffll (CAVMW * 
fjl/'T'KUX*!!^*-*, Xfy7'9 4 7cT*7KU7 
B*3b ,; pI«6T-JS:l'^iX7 i 'v79 4 7 i 'vjt*, Jfc'VJ' 
K*rtJB^a6y» PCAXh7'f7'5I4r5. PC A 

©s&aa* afa»**ti3i):-3*^fc«»icffiar*) ©^ 
Kuxs^^Ri^&a^ti, 7.7^79 4 7 e^m^ 

7 KUXfc»"3*X l-5-<7 p ©#ffir«7' KUXBWs 

c at. K5-<:7tf**4*i^*«je-r*. *©wje© 

7Zl > h P ->Ut - £ © P C A 37 5 •> ?£B!*fc:fT < o 
*L7\ XT77947sT'PCA777^St?i|9J 
SLT« &^<t©W©|g£tftitfl«\ Xr77*947m 

4 7 C\M£o 



[0 12 9] — 15. Xx77 , 947qT\ PCA7h5 
•rrtf**t©WStfHJfc«*s Xf77'947 f'M 
^ PCAXh7^75I4T5 0 ^f77947g? 
*©W4tf*7rtl«s 7f77"947h T'EHEffifflftl 

£S£-r* 0 ^T77947 tTavhP-;|/f-^(5 
PCA777 PCA777 ?ff»Tftfcf X t 1 
7 79 4 7 kT'iW7*->7*UiU Xt7 7"9 4 

[0 13 0] (E) *»W©«7 s -f 

icstwrs. £fc* y\"-n- F©s*^a(-o^Ttfai 

[0131] (a) K©iES£2£fcfcW- 

[0 13 2] ±3iLfc, El 2 8lc5Vt/\"-zl- K©IS« 

I/— y-©«iS»* f L <!:?£<!: f C = 1 / f L©9BftJH 
a»OU-*f-tf«tft«. C©»^ 1»B(cfL 
/2 *©y\"-=i- K©/^-tfK«?**. LfrU B2 
grocfcdtc^ffiisisig 3 1 zm^zt. muwxMk 
>w&m*2tT°& < tiztcisb. mxmxi&ft f L= 1 /2 

t<fc&y, ¥»©«-»»© U-tf-T«fcL>. StoTIH- 

©jb«»©u— 3WHR1W9 3 1 «h 

U5CtK<tU, 2te©*i£> "3*y IWIBlCfL*© 

ftlCtil±?*«&l*3ttJll#*«. 

[0 13 3] IB 2 9*JBC*T3flllq]»9 3 1 * 

ffl l/> Tfc 2 fig© $ -7 h ©SB (" X -T y ^lOT <h Bf «S) 
©ttff*. H2 8t*ft*ffl»*4''i>H:EH:«MBf!:Kfll 

[0 13 4] fffftt¥8ttX?e©ttffilRl«9 3 1 lei 

y, tT-Atiy-<>tf-A9 4 5i:-y7t:"-X> l 9 4 6lt 

x-r » ^ *h*fliiRifli#tf o n ©nry-7'br- a 9 4 6 ic 
-T7*9 3 4tfig«jft« 0 osy-o"©^±a»©xh 

5-<79 3 3tfJBJ***l*. " 1 "©y-5r*ia«r*« 
©*. 122 9 (b) OJ:3lcflAfll«#ONU JWIfl 

8S9 3Hc«fey. it7fcr-A9 4 6it«jystoy, -y^ 
x ^5^79 3 4©{5ste7. h^-f^saa*ni>c c 

•5LTx-rX-7±lcti (b) ^ttfft'O'flJXh^ 
79 3 3a, 9 3 3 b<t"1"©Xh3-<79 3 4a6^ 
fiE*tl5o C©»^ U— y-©^7 l cA 0 ;UXli 2 t #T- 
<fc^fc46H 2 8 ©Jf^KJ±^T¥tt©Ji«#© U— tf- 
T»<fct\ 0*y, Bua?©.J;5KI!]— ©JijS»©/^UXU 
— •f-«JBt^ftttfr« 2fB©^Py-7T'X h^-f :7£ffJ 

[0 13 5] EI3 4©IH^#©7 r — ?«fi£^ffl 

t^T, 0 2 9TSlBJLfcX'ry7 c fBSS^3SLfc7*-? 
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[0 13 6] IP'S, 03 4 (a) ©H^/\°^->(±" 0 

ioooi io" t***c 5B?gtt o <t 1 tfrauao" 0 

1 0 0 0 1 1 1 *^B^T-(iSA 

CO 1 3 7] 02 9£DX<"y5 1 IS®*-r.StC(i, 1 

K SHIS 1 TE^(C2^1JW±^)/N°;UX# ; A6% 
l/MffcT*. f-^iWiE13 3 (a) KijVTaSKPE 

-RziHS©fc46. x-rvxiastfim?**,, l^l 

03 4 (a) ©raJB^tt-ru^a^-tty + V^lUtf 

* i»*ewsfca&s a*osac?tti tk2*/M/x 

lEStfT-^ft^o *»E?ttH3 7lcs*T«l;:«*. 
tt, * 0 1 000 1 1 0" KLT26*e ftoT, T 1 T 
1*£<D 1 JtfrXs T 2 ?tt0/f;l/X, T 3 Ttefi© 1 /\° 

/UX, T4TftiE4>i/0l';Uffi&T«c&lcft»J. «• 
^fWO^ HciJ^T/^l/Xfi { 2-!rW±SSf 

rtib t ft y , £m&mz 2 fgtc isi±t >* * <t ^ 5 

[0 13 8] (t.) Jtfe, ±aUwKSlcJ:y3fc7 r -rZ 

©lR]±U:8rfl.ftA J S, 01 5Sfl^TWK»<«. 
[0 1 3 9] 01 514, mc (1) TKWLfcWftKB 
©7a^B?«S. fiJ¥93cD (1) TH4, 01 5tt, 

tt*Ul*fe»0*«i:LTBWILrc^ CiTIi, 01 
5*/{-3-K©tt.W*ySflL IP'S, S^KHtLT 

[0140] 01 5k&i>t, tnwifEKttyif&iMg 

* (LPF7-f/W) 9 4 3(L«fey, tf-y hlCJ:«M 

[0 1 4 1 ] DVD©Jt#T = 0. 13/jB0ft*14 
T©«#fl«W^Sti*Rl|g1S3BSft* 0 03 5 

(a) KST, 23fcX(435fc(0f 1 itr*7»P-/^7 
-iwl/^tcfcy, T.V'y^yam^t.^j McJcSJB/sa 
J8»£*#«?**E£*IUrCTl||gL/i:. OiU2^ 

255o 03 5 (b) fc, 1 4T©tf-y h*S«HI*tfii 
To 

[0 14 2] C©<fc5K23Ui(±(DLPF9 4 3:£JBl/»*C 

ttj:y, try m4tt*BuiniSLTx F-5f7s 

h^'ry-fl^CDiH (03 6 (b) ?14, Xh^-TT'flrS 



©•<t>yy V^afflODlB (0 3 6 (c) #bs) tmKJtt 
^T, '.hSXMf^tt, Xh7'(7'lifffl3l$tf, *jE5t 
K4*E£tfS*. mfU£, 03 6 (b) KSTXh^ 

>7y V^JSJBOHKA^Tl^OT&aiT^ftlA, * 

^©<S*, v^7Pv^|HW*ffl^T» 03 6 
(d) KgVr<J:5K, 7i'3>Ot) , >7* l J 'sffWM&PWm 

tmJ:»J**<ft«j:3(^ aBBjaSBT*. 03 6 
(d) 14, XK5'T^©«*Bw©**TJ£tffe«©3ft 

□>»s©»>yu>^/<;u^ (03 6 (c) mm k. 
«fc y«a-p**o?» x h 5-r * y-» 

[0 14 3] 01 5Kfcl^T, «««H¥©KW* 

ISW-fco IP'S, CdLTPE-RZt«JiaP9 4 2l=fct'> 

a-*9 2 8fc£U*Tx5-ITIE*tl*. x-f>$'J- 

-4T9 2 8 bfc&OT'J- KVPt>»«©aiJ|#ft3- 

[0 14 4] CCT% £***h£©Hati 

[0 1 45] CCT% 03 3 (a) 14, *Hffi©JMgK 
£ */ f— a - Kx-* * E C C X > □ — Kfb Lfeft© 
?-^MT'$'A 03 3 (b) 14, n=1 
5l8fi©»8HciJ^5ECCx>3- F&©x— ?8tJ$0 
X, 03 3 (C) ttSat<DJBWcfiW*ECC 

[0 146] **«T*t4033 (a) ©x— * HUSKS 

*\ •o^-y-7<ty-Kvp : E>x^-sriE??*fk 

tf, 7cxVX<7'\©3. h5-f:7*©8aS©BSK, 0 IKS 
T<*:5fc, ECCl>H-^9 2 7«-ffit>T?T*3tl«c 

SfoT3©5r-^x5-riE^SC*i:*C<!:KJ:y, 0 
3 3 (c) KST<fc5lC, 1 0-4©l5-tf«Sf4* 
ttTlciVTt^f-f 77«IC LT 1 0©7*&K 
1tt4>M67LJfiN R*Byx5-(4fi£Lftl,\, CO 
x-£*SE£l4, Cod e©7 i '--$fS^J\3-<-r5fc46K 
4-r©5ij(c|^u;s y n c C o d e^OttfcCiKJ: 
y, SynC CodeO«H3ti«1/4lCfty, 18)&ft 
±tf*. CC?, HUU 03 3^ffiL>T, x-^fltfiEO) 
X^-^tfyT 1 ^ COt^T^S. *«W?14, 03 4 
(c) ©ffilKS'T.fcoK, &»®m*mZt£l 2B (1 
2/« h) 6^6 1 8 8 B©ffiHT'1 6 BJfiffiTeSKii 
*T**4o 03 3 (c) Kf,1-45tn=1iSn = 1 

[0 14 71IAUH3 3 (b) SffHU (a) [cat 
r«fe3K, n = 1 ©Jl^Ox-^WfiEt LTl±, x-^ 
^9 5 1a, b, c, d©4fftf**^TT, »CEC 
C^79 5 2 a, b, c, diftSc 014 (a) (4, 0 
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3 3 (b) *J:yBL<3*LfcH?**. 5 
1 dtiE DC©4 B<h&£ 0 X> B14 (b) C© 
Ct*«BWl«:^LfcHT**. IP'S, Ell 4 (b) \z 
TTstmc. 95 1 eiS9 5 1 zSTCDx-^^ti. ^ 
ffiWl^TO^AoTL^t^iiLTs x5-|JiE^ 
©X>U- K«»i«5t>tl*. EDC> ECCcDilSiC 
*S1 4 (c) , (d) ILttsTo C5UcECC©l> 
K^EII ©!IB&gB©E C ClV3-?9 2 7TS 
*tiT/\"-=l- KiLT7 :r <X^±tc!E^*ti*o n = 
1©if£1 2 b©7 r -2tf*7VX'7±©5 1g©SffiU: 
fBiiT'^Sa I^HilCLTn = 2©Jg^ 1 8 BCD?— 9 
tffB&TS-. n== 1 2C0m. 2 7 1 B©7-$tfT^X 
?©3 3 6^1SeHlcIBST^^o B 

14 (c) . (d) tc^-r. edc, ecc®3i*st 

L><fc*tt, 1 8 3 somvo)?— 2lC0£A*lfc©<h|5] 

i^etcgsgsn, 'j\*4iBHMT»iai*iii*. 
tz/sb, h *»w<o*ieu— tr- 

ftlfttft^T^*. EPS, u— tf- h y 5 

1 * 1 * h y 5 >^rr«fca6fi3S©»«-p«» 
©ffiSteBSiarftssa** Hi, r-rx? 1 Slew 

tf\ MftlliD i s k I DS^#±{r?£*©T\ PC 
ASSE©8«t4 1 0 BggT<fcl\, 10B*<£DIC27 
1 B iB&f £©ti U— y-fflUDIBSMtf 6ffifc* **ffl 

[0 14 8] B1 5lC*%rj|£itMrcf& EC 

C5ra-5f9 2 8©rtgPtcas^T, «7LfcESg3 3 (b) 
K^T n = 1 ©W&«\ HI 4 (b) IC^ktiSUc. ?- 
$'a9 5 1 e#S9 5 1 zST^TOCT-^iB'AoT 
U5i:^4LT> 1211 4 (c) , (d) ©EDCiEC 

c©i^-iiiE3ii(*r*ciiiEj:y. nctuv^u 

T1 2bfr62 7 1 b©x-**i5-fIIE-Z***£:l/> 

<&*7fci&* ?'f □ >«D R O Mgitf'J/ft < T,fc^i^ 

[0 14 9] X, H3 6fc^-r«fcaiCXh?-f^OM* 
W£. LfeU^©/ tiUXli* 1 JH8B©*?) 1 / 2 JJCFfc t o 
Tl^o 7h7'T7'©HHtLT < 1Tt2Ti3TC 
3«£#J6*7i:tt, 1 h5-vJ7±©^TroXh5f 

®8{©*n©, 1 I'^'yycD-zmmzL&zttmizi /3 

JSTFlcfc-S. c©i**T*C£lc«fcy, Xh7<f7* 
©5*f*«\ «ifc£ltf*7 0%©7VX*T*2/3. O 

syit>5o%u:fty» -4s©ROMf-f^7'i/-n' 



fc7*-*;UM»tfT**fcttPC A»*S£T**£ 

[0 15 0] (F) ±i$Lfc/<-3-K©Bg^fb 
(x-rS^H&fc^tr) <0—mt. M'-Zl-K©ffc© 

[0 15 1] (a) 9zf s CCT'ti, 7t-3-K©B» 
fb©^P-bXStfs S^W©rn-bx©-fi!l*ia4S* 

[0 15 2] inS. H4SICm1'*fc, *)l£T-fWlC 
H«©l D#^4 5 0 4)b\ I Dfg^gP4 5 0 2(Ccty 
Sfi£?n«o fhil^KIc, I D^:&gP4 5 0 3K<fc 

y. &i D»*tc»LT. &m.<owmtMtt?%n%. 

>?*;|/»&©IS*4 5 0 5*>\ ^n^Ftl© I Df§4 5 
0 4 £a*JS* — il©^— ?<!:LT7U<3.HS4 5 

o 1 'viiens. d©-x> s^us&n ffg^i>n— 

^4 5 0 8lCfc^Z\ I D«9*£HM?ilHM»Mtt4>» 

©»«Mfc:JtflS-r*3iM»*s ^UXXJi4 5 0 1 'NjM 
6*1*. yUXTJf45 0 1 T1i, %?-<^A 5 0 6 
©PCA^JSEK, ±IBjM6tiT*fcl D#*£*tUE» 
JS'TSt-C ^*;U»s&©IS*4 505i^PCA3'T^ 

- 4 5 o 7 k j; y /t-zi- Kiaar*. wmo 

^y, tf-yhgPfctt, ±E©fiW«tfE«*tiTL"'*. 
fLT, C/U— V-) 450 97(1 21©* 

tf«y hSP#Stt45M«#SI*ib**U PCA^isS© 
M'-n- KfrSte I Di§if©f-f 5**;U»&©ISfli 

tfwf3-<f4s 1 ot=j:yiE*a**i, £MSi*fli 
^Tl^Jh*. a«e*tt85#SP4 5 i i iciSStu 

^-^©^PCA^ttlufBfi^tlTL^*^*, 15 
-fi7^*B\«^t5„ d © J: 5 tciiBB«Bg-^T'P8 

-rT.^tffpetl/ciLTt, IHL:S^©I D©B»«t* 
tfPCAfB«KE«*tl*fl!)?, »K)lg7 r -i'X'7©fflji 

©•^ ^.-v ^^-^©yPx^i/aV^AHtSCilJ: 
J:y, mc\ DffOV7 h©TIE«ffl6\ Kihiil** 

[0 15 3] (b) :*tc, y\"-=i- K©ffij©«ffl*aiE 
WT, »J©lt«©»tt*H4 6*ffl^TKWr*. 

[0154] *njs©jKiitt, ai{i©fSicfyffirsBi^ 
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[0 1 5 5] WB, H4 6lE3tr*^ ^U7.XJf4 6 
0 1 li, I DS^fi. *ftlc:»J6-r*lif<MitLT» Si 
MaRBraHROiilWtfc^-^M 6 0 2 <t LT*# 
?TW. 7U7lJ§ 4 6 0 1 Tte> P C A ^-r* 4 6 
0 3 ^ffll^T. ifcT'-f W4604CPC A^«t4 6 0 

[0 15 6] C©«»cLTfft$**lfc3'67 : '-r7? 
460 4S2-WSSALT> *tl*SSfaJf**W 
bj-t^o ftTVX^KIEtlirttfcWiliV? h£■ 

jE*if£*M'f;l'3ft£ t , a-tf^OD^x-f ^-9 4 6 0 
4©»Bj*JE*rca6tett\ ->7.5 1 A«S-tr>'5'-4 6 1 
0(cWLTR*©*«t**LT» ^tlKJ^T, 

[0 15 7] *©fcak ftfJ-m ft7-V7<74 6 
0 4*-b7 h-r*» M°v=iv4 6 0 6©jHi/Bv:7l-U: 

*f*A*J**l*£» 5^7=1-2" 4 6 SJM 

■■pB»fc*hTa«ia«4 6 2o*iii;T» -sXtU 

*-4 6 1 iHlSM 6 1 1tf, 2HI5r-$frS 

¥£© I D#-^*K»air= fLT> iHlgB4 6 1 1 
6\ flW«7-7;U4 6 1 2©*frS*© I D#*fc*f 

■5, ->7.7 1 ABJI-tr>'^-4 6 1 0tt» I UBS 

4 6 1 2^46^-3Tl^o ->XxA < gSir>'5'4 6 1 

tc, *-©a--+fU:**L7\ K*»ffT*. C© 

0 4F«g©1$S©B*Bi-¥>3>tfii— *V7 h©#^U:JSL 

■<>7 h -;Uf« c <htftB3R£ 0 

[0 15 8] CO«fc3f=*JI*©«ttteJ:tlHrs liSSSI 
?fi6K7-f 7 ? n - K<h LTiaittl**0?s 

tf EBBS? « £ ^olfcWB £ KMtflf W-* tfo TtSbJR 
tf**. X> **:iy7^-tfWl*ftT^&l/>7U7 
oHiS (£H» £&LTfc. WiUr^tf 
fiT5„ X, 7V7*gKi^*&SML7V3©7\ 
— «Cf-fX^Oj'J, -A©a-+f©-te+:2.'Jx-<# 

£o X> x-r**-ttSlCiiBI«tfjt3©T\ m3# 



[0 1 5 9] H4 6TSWiLfc*.'y h7-^$lW< 

X9- KT^^5>^i/^pnHt»«(Mtr**a*H2 2 

*ffll"TJW*W(ClttWr*. H2 2©70-ft-h© 
7r77"9 0 1a? > 7^7^©* C3V7 h6^7.^5> 
7Jl4KBU?tfONfr*ilfl' , C. NO©B${±7x779 0 1 
b'sii*, X^7>^U#hTt^tfci*tittiHTf «. Y 
e s^Wf77"9 0 1 b?V7 
r^L^SiK Ye stt& 7^779 0 1 c T*/\° 
Vn>*7 ^KStfELXx^yg 0 1 b T'3.-+f 
I DiV7h I D^H.-WATDU Xt77"9 0 1 c 
T-F^l Dft^^Ji^iXx^yg 0 1 f 
7 1 D©7 r -*£M°X7-F#£fT-tr>*-'\jMy, A£ 
^5HSLfce> ^777*9 0 1 gT'K^-f 7 I D, 77 

fiEU a-tf-'vC^-KfcilSfSU X77 79 0 1 
h^astTo a-+f-©y«yi]>'T*ti/ , CX , 7- K£+77ii 
M«73IJIU K5Y7I DtBH^r*. OK6W7 
7 7*9 0 1 n'sMfrs V7 h©7*5>7;MpW»«j|| 

[0 16 0] Jfcfc X7779 0 1 cIlSUNOOWU 
X777"9 0 1 hTxV7sO | DA^4A^fi7^ 
U Ye s§5, 7777*9 0 1 i ?f-fX9 I D©x 
— Sf«/\°X7-F^-t*>-?-'NS5 < , A£*5t!§Lfc 
6x 77 7 79 0 1 j T'T-KW I DiV7 h I D^+f 

C©/n°7n7- K»a--9*-^2HI3-ti^ 3.-+f-©/\°v 
3>T'ttX777"9 0 1 mT7\°7.7- K*-y-7*iiBI«T 

7 79 0 1 nT\ 7-7 5>7';l/fl?^^T-5o 
[0161] C©«t5^x x-T 7>-7 I D4foT*7 h 
-7 — ? ?-/ \°X 9 - K«ff-b > - £ &im * % £ t lz J; 
►J, 7 r -f7.'7©ifi©y7 t-(DX<7 5>J)\/ J t>VSttmt& 
TZZLt&TZZe *mm<D? I D©Ji^ 1«J 

^fffci^c^abstfss. E2 2^*>-^TttBwa« 

*#P8Lfctf» 7?7 79 0 1 i i77779 0 1 j © 
BB©3S«l<:ia 46©J:5SPCA icEII* tifc4iM«© 
b»*«l\ «HMb-r«ci:lE«fcy, jUsT^t*-*© 
■fe+n-y^-i-A^*^., S£oT, Y>4i-*7 h©<ta 
SH2*a y^-f ©ffit^il^ST'feS^ltfflACR^fll 

[0 16 2] «LhT% m^SP ( I ) <t, (II) 
ffl^*-l^xT« bu^SB ( I ) ©±§B (A) 

~ (E) icfe^TBiWILrc, #7 r -rX*©«itfrS7'U 
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[0163] (A) ffiSatflKOffiBflHR u x h ?s 
[0 16 4] (a) fip-5, *»H|fcisv»Ts JKMEKSffi 

<X^|(CfiSI^5 8 4*±ifiLfcJ:3teLTDVD 
©*§^s 0. 1 3/im©»|«6-paB3eU 01 3 (a) 

K5vr «fea sffijstiifasT 7 k uxs 609 ^^mtSc c 

CT\ 01 3 (a) tt. **Jt©JB»c«fey^ja4-tl« 

mmoc Dax&Bumr Kuz«ft£**LfcH?** 

tl> HI 3 (b) CDfl«TiE««l*tlfctia>?aB* 
if-&£O0Tas£o £0M£54itgB7 0 9*0 1 

8 lea** J: -p ft— ^iRHHSTWffc U 0 2 J; -5 
fc, xi'X'?©fiF , 3Jag|5lC % /*-=]- Ktt®, EMI® 
ftLMK£W8P8¥5 8 4C~5 8 4 e£, 2 E]@©£JS<t/f 
JBfiKlgtefcl^T* IBST^o BI18I1 Bfr^fbUm" 
*— *ftH»te<fc*x^;*?B8-&<Z>7P-^*- hT» 

Us Eli 3^r<fca^iEjgoc Dt^sicitsii^nfc 

C D TH4ffl5**§'7 K 6 0 9, 6 0 9 x *«»C 

^-*>^{*. rai:»ttot,<ofl^hft^t(»6T»*. 

Etc* x-rX^UlfctNT^Sijy^TStlfc^'J'^ODT' 

tf*«K«ft*JB2©KH?»*. 
[0 16 5] IP*;. 01 3*#SBLft#6s V 

1. m2ow&&mt&i-i:^2>m-£T°&2>o x> 

>?lt, 74 7,<7±.\Z. 20»jC«tlT^«. BP'S, V- 
?S^1 ro^-+>^lE:»LTv IE*SI©CD©il£\ 7 
KU7.S6 0 9 £5***1X1^* J: 5 U3B 1 ft 
ST 7 KUXa 1 ©•b^^©*©MJ&jS«fetl 2 6 2fl® 

0. 1 3fimT-£*7i:«>, C©a«T383e**lTf*. 
3fcU:> 3MSI8CD 7 KU3.S6 0 9 xlc^tl 

TVS«fc3U:* 7 KU7.a 2 0)-\z?$CDtp<0 8 1 §a© 
•J'n^^cDffiB^S^o r.<DJ:-3K, 11?-: ?£XfiE 
tflE&rV X ? i aiMJSx^ X ? T&il oZ.tfr>3 : Mffl. 

7 K 1 £>-tr?$£>2 6 2Sa<0fiifi 
©SStfU^I ^□7^ffllO$y > 0. 13A/mOD*gJg 
?1)DI Lftl^i: -MSJEfV Ztltitth Lftl\ 
[0 1 6 6] 01 6lC*-rffilTt±» 01 7tc^-TJ;e(c 

7KUXS6 0 9. 6 09 x©itfI6«. 016 
(8) Oc):-5^iEXI7-<7.'5'T-liV— ^ 1 



^Tt±r»HSfe*l7tim+ 1 4, m+ 2 6 7T&Zh\ 01 
6 (9) ©J:aiJ:^aiS*^/- C 7 : VX^Ttim+2 
1, m+2 7 7<kfttl^ft-Sc LT01 7tojVT<fc 
5 £{££1*337 K UX« 6 0 9, 6 0 9 x ODfilA^ft U 
WH^-f X^*W8!ir**. £4X651*357 KUX«6 
0 9**,OtV **S£«KH#*Nt«f 
&6I4016 (8) fca**-J:3ti:«£*nv*flW©» 

(SffiT'iEsticb—tf- mj = v^tsaiEWtf as*. 

[0 16 7] JWffl^tOPL Llt^D-^gf 

©>Kff?0 ; £m>-r0T-a5*02 o (5) tc^-r^aic, 

;U7.«DT ; -rX'J'±« T )P^PStiO. 1 3^m(Cft* 0 

©J:5ftIE»flKcIE»?**. Ljb x L, CCSSaBBti 
09 (C) <D«fc3l=fty» 09 (a) ©J;5ft!t#Sft;S 

JB824f4fi|*K*mK6Lft^«y»6tlftL\ 
[0168] (b) &z>TZ<D&*mZt>m<MM!& 

ammttt LTt4YaG»©*ai*iu— tr-*jii^fcu 

»*tt»MmUMiS*lftl.\, ¥«*©7^^«iEfflU 

-+f- h 'j = >^icfciNTt. 1 n mtMiaiM&omft-? 
o. i nm©iinifi«*Mu^/ur3ijsEr*ctttii 

[0 16 9] (c) -Sa^SiLT, 
□ >©fiQ:dtjg*»«LTV*©t4, SLS I 

tfastiTi^*tf» ^mtzKffiftSB? 1 tt*fc yoDjp 
xB^Hts-rsfcib, TVx-jMttsicjQi-ra-fciiifc 

©□X hl4iB?lft i tO<l:ft*o SoT, SHf?tt»ifO 
IE3l7 :; -r'X'5'©Bg5?ffi«^±[2l*=IXhifty. 

<ttlft<ftU, «IBS7 r -fX>7*^**l*!t<'ft<ftoT 

[0 17 0] (d) J6U:©<fc3tcKl<D£S£T*a5*U- 
+f- h 'J S >^T'l4, P ViDIA^SItft 

^wsy-fx^wsa^HMT**. m 2 

£* ^ P >JniSffiT-t4, 1 ttSTi: 

^StfMtXtt&ftS. SSoT, •fgPXH©+t^~^P> 

fc2ji7 r ^^-?©#S^6S|^^!a^fcJi^ 04 7 

^ftt^«!ffillg7 ? -r^-5'J4««T**ft^fc46, 
t4*5lc±3ti«*„ 
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[0171] (B) {6S«a50)T<X^±CDiHS 
[0 17 2] *»WTtt» fi»Bb"0lO*yffiEI*ffl 

SS U^U©J»KIKI»ita« t Cite J; 

±£>IBB£Jt ; &0 1 3 (a) <E>«5 3 2 a £^6 0 9CD 

[0173] (C) cct\ 2*©5 ? -f'X**ayd*> 

[0 17 4] EPtk 01 6©<t5^BIS&ttt11(DZKU^ 
71/-A»f, *ny*B##1 t^ffiOD»»?^ 

3/im^jKtBT?*^©^^— ^*IE5HclljeT* 
*o 01 6©#¥V-*©7*KU;*©R*£y*3£*H 
2 0 £0 2 1 lea?*-. El 1 6 tm Uttf^JK9?««^» 
H20. H2 1lDfl4 (1) (2) (3) (4) (5) 

[0 17 5] C£T% CD(0«^©fifi|*SB®filB«ai 
JIg0T-*£01 6<b, DVD <Di§-a(DM 20, 021 

[0 1 7 6] 01 6 (5) tt, 02 0 (1) , 02 1 
(1) icttfe?*. 01 6 (6) (Di^ny^ 
02 0 (5) s 02 1 (5) lEfcfJST*. 01 6 

(7) 0)7 KUXS 0 3 tt. 02 0 (2) % 02 1 (2) 

[0 1 7 7] 01 6 (7) (D7U-ASynC604 
tt\ 02 0 (4) . 02 1 (4) fc»JST*. 01 6 

(8) OMt&?n>v?m^6 0 5 ati. 02 0 (6) <DH 

^+>^.;l/^nv^#^t3tJS-r«o 016 (7) © 
*S7*ny?S^6 o 6t;:«ATx 02 0 (7) » 02 
1 (7) T«6bitCDy'-+>^*^ffl^T7 :r — ?£0Efi| 
*ffoTt>*„ 

[0 17 8] 0^"TSJ:-5i::CDi:DVDTt*S*a<)tJ: 
l&iil&fNil^CTfc***, 811 ©3^<tLT02 0 

(7) © 1 b i t w— yomwftmz 6 o 3 a tcmr 

^ftfX -3 7V£> DVD©2S©ti^ ±3 
©J:3tel8lhaMI#»S*. B2<JDW,n£LT»K»» 

t«<*y» *yffi«flHB©tttb»»iitf±ti«y % Kit 

[0 17 9] 02 0©*^ 2JlOSJWJi*t,-3 2Jia 

(1) «iJia©«¥7-^©BB«rffi«**mL^tttt 



^Xxfo 0 2 1 «2JiB©fl*0tttt*5*T. 

[0 18 0] 2JIB*SI*aj-r«f«. 01 5CD1 B2B 
gP^Hftgp 8 2 7 J; y 8 2 8 fcflj y &*.{f^:& 

&y 1 H6 X 6 2B'v«0SHHlSP8 2 9U:J:yft£&2)y 
Sl^-Sc 02OfrS7'KU3. (n) T'feSCi^ 
*Js fl» (4) <D7U-AEI»3«**2)'>>$rTa , 5> 

hr^c<!:icj:y, ?i<-i±4\ l iL&z>z\iiftioti'%<, m 

^ (5) OPLLH^ny^WtffciP'J, is*? 

(6) ©^¥y'-*>^jlHT : -^*Mi6n« 0 dODffi 
i7-??ffi^7, — i»fflg£Jl DVD-TV— 

[0181] (d) 3Scic, 2«f£07 r i'X^^gsy^-y: 

[0 18 2] 02 1 tt, 2BSfcT#feifcT-*>4rfl!> 
y'KUAtSBflHB^To H7<oiS (b) TmLtc* 
U— tf-^i 1 Ms 2m*n.MZ-£TmCKTM 
IfZtz&b. n 1 MOSMM 8 0 2 lCT*7fc»(E»fiP8 1 
5im2SI>fS8 2 5fc?*fcBEMffl8 2 6«hl±l^lL: 
JBtt* LTO^o C ©«!g^0 4 7 LfctSHMB? 
mT, *BH?(*BWStE8 01iM2St5803 53fi 

y^to-a:fc«teu— 9 , *jci*-a:T2jiicrai:v— ^* 

ffrS*- C ©if £x 1 Jf <t 2 Jf (i tTv h ©ffiSSIEBtf 
H&*;ri:i:. toy 1J1, 2BH4>ttBHtt 
te^yVUTttZtzlsb. 1 B£ 2B?tt***ft*bfy 
h*«=^— ! >tfJB/«*tu £<M&3ttBflratftt6ti 
So ca5 2o©ffiS1f?6 ; &Bf^bLT7SSS)SK±7 : VX 

S^JStDftga?— *£0 1 3^imSS«>IIB? 
— ^*^^^ 6 \ £ ^ o ua<0«J:3U:0. 1 
y 0. 1 M m<7)«JgT'tt V- -7 T*K?—y tify bZ- 

£ h y s >^?***aa«^ «»r* RrtfettttJB*. 

T2tt<D7 r -fX^A ,i ^h l JS>^*n«0D7\ ±T2 

**<ew««a5*. Lfru #y«ttts<Diutfl(tt«(cj: 
yc©»fliTHy citts 7^raucist\ c© 
Tctb 2 jicox-f t. 8 o o iz i>-y-*&mzwt^ 

-tZttmLTcmSs ttH#SL<BKfc»MI£l&±? 
[0 18 3] J-X±0«fe5tcLT. BUISR&ihttStftt^ 
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BJ© 1 0©ttJST?S*fl4y$:b#5^X?fcU-tf-l)n 

xr**attu— y- h y s>*#tV 

fcb-tf-hyS>?£B^tfEI^Tfcjt*«, 

f=46> B»©«»ttj£fcfcieu:fi]±T*. 

[0 18 4] (E) M±a'«fcC4:4l»S8§S4l k *<fc3 
fc, *»WT(4IE3»«#tt*+M mOJPIIIfleOiRJIO 

ChttSSSOD V D 7U— \»-©H»«ftlStt"Pa* 
E©»^**Pt*©tt*«T»Bg*fbT*E£ 

mmm.t. o . 1 3 ju m©M£»g©*£«©*!t?»dc;2r 

*o 6foT, -H0>U— VIOTMTJ:^. MM. 

r&mmit. mmm&*> oTi^£v>fc46, emtV**© 
HHBo*y, jE«^**©ttmtWE»jSLfcwi7 

~5>£0. 1 3 ^©MXWKTJtolTfcjES**?**,, 

irantfiosy, o. 1 Mm©««icj:^*si±sffie*) 

Kfcl^ttU:fc34lv»***ji.T , feH*"e**. C©fc 

46, aiwiSx-fx^ttDVDaittStt^ttissisnsc 

[0 18 5] JWJC©E£(4CLV©»&» lfif©J:3£ 
tH»(07 K UX©ffi«SEg#Sfc*E &«Hfl lti/> 
a4 8tcSH»©CD<07»KUX<DfS»lCO^Ti!IS 

otUWUtt (CAV) T^-S-fcECS-eTIBiS 

arh^tots -ftfl!>«**-3*yw«3ME (clv) 
?f-f^ ? *s(s* *Tf b«s nr= t©© 2 mm&& 

■AfiKifiF«JRtt*f¥fiELT'b*<Bli;T**. Lfr 

46. ift37 , KUX©JS«±©E«ft£«:5:/$f.M<:& 
5o E 4 8 ©SPSS© C D (DmmT K UX©EWi£ISJR 
fc3*T <fc 5 fc, £ < n Ux— * $ JKItm8£B?KIK L 

lc*.\ C©WljB«iRf|*ti*rc46» WWtflEtltfJItt 
*. B4 87B, »1ESfcfBSLfcliai©«l«7»K 
UXOx-fX^JtOEBtaftTwU JR2la]l« S3 

Eni;:fB«LTHi8©E«*ji**u =aT?svr. £©<* 



[0186] jx±s aan^^i/CRS^^scsa^fc. e 
tu*, mi:iifflT f -*^6Ji«f^ja««*ffl^TCD'¥» 

DVD©«fc5«:CLVIBfi©Jl«t*flFfiELfc»^ El 4 
8lc^-TJ:-5lCv iEML : rf7.^tmW&7 ! -<X^7^t. 
S-fcf-y h©Bi^©to«WE«ti { Igi««tcJi&-£o 21© 

•5t.©T-S5o S«U^U©*JKISI»xl:a«l4*tttCiE 

*B5ifc?*S. LfrU »5fiTttJ:y*JS©atB* 1 fco 

*mhe**#£*u ekt^**©*',! 
rc&icfcy, iEJi7 i vx'>i^<^iL:!i4!)S^tt©u^ 
yftaiaroticrsc&iHrB&ttoTi^s. e©i§ 

£\ M*b^l/©fc«IKI»±*attWSnTL*9. E 

©tf/ta*i«isf f -r^*©sa«i«±f*fci6» *»b 

?ttfi»«£7-*>?-r*fi»*U'*;U©*KKIB± 
[0 18 7] S-eiCs *»W©3K6?«:s ±SE©<fc-p 

«fi«W7-*>^©ffi«^jgtttfjia:* 0 ?75*a 
>©»ST*iE5l(cSW«*W»fl<»J:»JI»r*C<ttts 31 
JBHB-pttTRTIBfEifit\ tKoT***©^^^** 

[0 18 8] fSS, B1 9KfiS««57KUX«KJ:** 
«CD©*ai7n-y + -hBB*sr. H£&B©Ws 

HBTDttHftB9jSlt.L<a:MB»jj![-p» WIT**. W 

7t*7 u-^HiBflWfrs©* p y mm 

^'SiJSLTffi«tfl8 : &?#*o Cl©ri:46C©[H]»S3iB#P^ 
©WilCfcy, «nT— ^©ffilllWB©**?*-* tcK* 
tf£i:«. ■T*<l:IEa©7 :r <X^$T : ->S8i)Sx-rX'7T- 
**iW*LTL*^iESl©fiW#lc31IHB*4?l.*. ; 5" 

SttiiaEWIHlTD©***®*-*-*!**]*^ 
*c X. x-rX^caASHco^fcflHcfey, H£9Q 
•y ^{f#6^^n*ft463 l 6^-^©fflB1SI8©-ll^i^ 

a>?p-y?©gai<?^u«ci:!b^ cntuoi^T©s>f 

m<!:LT, fVX^KEU 0©f«F§I^M8 6 6t$»S 
S8 6 7=&ISiSU H£B»[z£^«3H£fi|©K8MS« 
SfeKfcJSUTBttittfelc. -&«[Hia8 6 7(cjiL/i: 

sfifeiWRTr^cifcfcyy-r^^caii©* 

[0 18 9] BP'S, S1 9lCfc^T, 7.7 : ->78 6 5 a 
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6 5 bT«^tL<li*« I ^iI*^l\ 
6 5 C?3fc7— *<DffiB«B'JX 
^tCfl^lslKOilSKH T D B£SB4>B 1 5 
31EBSHiH1iBB6 0 8 a ©^fCAoTf^tt&ttXx-y 
7865h«fcy. TDSStWDU 7t7?8 6 5 x *\ 
3it»= TDtfH£ttBlc«t^lt. tL<l±7 r -rX^lc-»J 
ffi^^lBfii-nTl^Btliv 7x7y86 5d Kit** 

v* KUAN s ©HMHttBtf *Jfr*„ 7 

8 6 5 f W»0JI{7-' »*W0r«. Xt'^8 6 5 
g?SB«E*IHITD*ajeu IBBT*. fc3b\ C© 

■M*ttHi6 (7) *«^T«ar*»f¥trai:?* 

So 7f'^8 6 5 x?7 KUXNm©flcaB*3t7- 
^*a^-T*o ;^T778 65i, 8 6 5 j , 865 
k, 8 6 5mtmiiXry78 6 5d, 86 5 y, 
86 5 f, 86 SytmmcLZ. *®<fiBWffl 
n •y<7mVLC0fttmT«#ii£,?Z><, ~&\,Z7.tv78 6 

0B«B»IIBTD*«iET*. X7778 6 5 pT% H 
2 oic^rTVX^lcIBii^ftTl^lfsgfiSMS 6 6o 
SUta £^fc[2]»8 6 7*W*UU ^7778 6 5 
g T»BB LfcffiBW Stf If SMS t a OCHICJRS o T 
l/ k ** k *B-&*"*. 7x778 6 5 rTcKDSfcSlltfOK 

Xf7 78 6 5s7\ BR^Lfc^— 
ttlcit Lfcfr«*x U O KSSXx-y y865uTIE 

K3iLT^S:l^f-&ti3.T i 'y78 6 5 z'Sgi*,, Xj7 
78 6 5 r T'N OCDJS^l*. 7x7 78 6 5 f TWtttti 
HUttf N a «fe y <Hfc(rff* f i7^LOK ©afro*. 
7f778 6 5sM5. OKTftim Xt778 
6 5 vT^1Et-( X? tWfeLT&ltTZe 
CO 1 9 0] tt±©<fc5fcLTs liiiOIslKIEB! 
HTD* I C©ROMfcU:lBaLT«*©T» «fc»JiE5t 
ic3fc7— ?©ttB«B#BSti*. X, rfXtw? 
hmz&mmma e 6 td«s«*i»er*c ti= * y 

[0 19 1] ±lB*tt©JBB?IttHLfc<fc5lc, ffi5fc© 
©E*fB©7y kf*y hB«te*S7-**RW-;5fi«n 
£ IC <fc y . JgCSS U'^UT«tt*nT*.*lttlS#l55±T# 

[0192] ±!Biafc©rai*Ttt» 2«*sy-&to-&«7 r 
xviz u— y-T^ea*-**? Li^f-f x?ibb 

#8*Bl/»fc. £*\ SUf7 7T7>^i:iI? 
-^Srf&SU :^cm2X?>y7?0. 1 3/jml§©B^ 



»B«BT» W37-**aaLfc. S37f77T'C 

isfSL/ho c 5 LTiiB©BB©iQi»a*j: y azfr 
icis^ffljgs «jitfo. i (im«Mt?- ymmmmim 
stifc. r&a©iini3tf?-^*c:©o. i pmcoiiiiiT- 

[0 19 3] ±E*»©JBBTH:» *f8W©7 ? -fX^S 

tLTit^ft. ttwm^7w^a>^y7iuaa« o 

t, RbLT^y tf y haaomsaa 
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